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be bas aimed, in theſe Eſſuys, rather to inſtruẽt the 
ignorant by a'fimple enumeration of a few well eſta- 
bliſhell facts, than to amuſe rao rat 1 am idle 
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-of Sha his Garin wiſhed to turn the attention. | 
of mankind to the purtuit of what was ſolid and uſe. | 
ful in arts and ſciences, voor than to hat might be 
mote ſhowy and unimportant: And, as the writer 
red dare Hints tight in this reſpeR, 


The firſt part. 0 of this book v was s nearly | in the 1 


ſtate in which it now appears when that gentleman 


died, February 17733 ſince which time the author has 
found in himſelf little inclination to proſecute a ſub- 


ject, which he was chiefly prompted to undertake by 
che pleafure he had in doing what he thought might be 
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che proſpect of having his performance reviſed by one 
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7 plants at ſight. An entire Eſſay on the nature an 
Properties of Quick lime, is likewiſe added. To, e o the 
Whole is ſubjoined an Appendix, containin upwards 
of two thouſand experiments, "made vith a view to aſ- 
certain what plants are eat or rejected by the different 
domeſtic animals commonly reared in Eutope, from 
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notes, and other illuſtrations, are interſperſed'through 

the whole; and accurate. figures of the graſſes and 
- other plants recommended in the ſixth Eſſay e given, 


which, it is hoped, will he of aſe to all readers 
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" 5 may not perhaps be looked upon 4 
one of the ſmalleſt inconvenicncies : a1. 40 


tending the profeſſion. of Agriculture, that 

0 many of the moſt conſpicuous writers on 1 _ 
that fubject, having been themſelves entirely 5 
| unacquainted with the practice of that art, 
and of conſequence unable to let with 

judgment from the works of "others, have 

frequently copied their errors with the 

fame ſcrupulous nicety as the moſt valuable „ 


7 parts of their works. And, 48 ift uſually 
happens that, when a man indulges his i ima- 
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 gination, and creates to himſelf ideal plans 
ol! improvements he can render them fre 
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chat really takes place i in practice, it is » ut 
natural to expect that theſe places ho 5 
catch. the attention of an unexperie nc 0 
compiler ; who. being thus ſeduced himſelf, 
em ploye the utmoſt of his rhetorical powers 
to perſuade his readers to adopt theſe. parti- 
ular. practices. In this manner ia the 
judgment of the young and unexperiericed | 
farmer but too often, miſled; and he is made 
to adopt peculiar opinions, and follow Cer» 
tain favourite Practices with a perſevering 
 obſlinacy. that his own better Judgment ne- 
ver would have allowed him to do, if he had 


proceeded | with that attentive diffidence t "tht 
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chat may be of very great utility to. an er- 
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perienced farmer, who may be able t to di- | 


Ringuiſh between the good. and the bad ; TH 


yet, to thoſe who have moſt need of 2 ; 
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tion, and who ofieneſt conſult them, theſe 


books frequently prove the fource 0 of very 
capital errors: 800 that it would uſually be 
better for fuch farmers that no. duch books 
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views a little farther, with a deſign to turn 
the attention of ihe reader © 4 a fow other 
objects of importance, he has always taken 
I gare to inform him of it, that he may never 
be at A loſs to know what degree of credit 
he, ought. to beſtow, upon every Partien 
part. And, as he had no other aim but w 
afford {Y few plain inſtructions to the i inex- 
perienced reader, upon which he might fafe- 
ly rely without fear of being milled ; he has 
followed no other plan but to mark down 
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he 05 0 or uch vn as natu- 
rally flowed, from theſe 3. without, ever once 
propoſing to give 2 complete: treatiſe on any 


| one ſubject, or being anxious in purſuit of 


novelty, or or ſolicitous about collecting what- 
ever. others may have faid concerning it. 


The proper buſineſs of a farmer is to furniſh | 


faQts to. others, and not to pilter from them”; 4: 
and. he thinks it would tend much to the 
advancement of this art, if men of know- 


ledge and experience in any branch of Agri- 


culture. would 'be ſatisfied with communica- | 

ting-to the public ſuch uſeful. facts as they 
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; that hey are not poſſeſſed of fuch ſuperlative 
4 3 | abilities, to be more humble! in their aim, . 
| and; to content thewſelyes wich moving in a 
leſs exalted ſphete. Vet how natural is it 
for man, whole, bot: is ever ſuſceptible of 0 
the impreſſions of vanity, and whoſe mind 
muſt always be delighted with chat ſublime | 
beauty that reſults from a knowledge of na- 
dure, to be ready to indulge bimſelf a little 
too. freely in reſearches which coincide ſo 
well with the natural bias of the mind ! Let 
* bim who has not erred in this way eriticiſe 
with aſperity the failings of his brethren : 
Ix docs not belong to me. For, when at 
times I have been tempted, by ſome ccücur- 
ring facts, to thivk that I had got a glimpſe 
of ſome fundaiientat law,” che e a 
Which brought order from confi 5 
- 


FF CTT ph * : 
4 x as; C Co TR Eo ea e ee Id; i CR ITY 3 8 
| : vole _ ** ac 3 * 8 92 NG —— 7 2 * ak; 1 


OB TAN Eres Se 


: ; 7 . 4 


xvii P R E FA O GEB. 9 


— ' — 
\ * 


when the imagination , 
- : - ” * 
| 
: \ 
, 


* 


„ bebe k It beine 4 ene, tee Wie 
awful ſolemnity ſaid, Moral 5 Know 
| \THYSRLF;—BY 1 HUMBLES—— —Confounded 

at the juſt reproof, I ſtarted from my dream, 


- 


1 7 


N 
; 
; 
5 
3 


+: 


= 15 and with an humble mind, reſolved diſcreet- i 
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Tormaiice. And, 2 the writer- hereof knew 
that it would be in vain for him to expect 


to arrive at a claſſical elegance of language, 
it bas been his principal aim to convey his 


meaning to the” reader in the cleareſt and 
moſt ditt nt n manner thai he could, without 
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any. attempt at orfiament, He obſerves, 
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however, | with regret, upon peruſing his 


book, that the great attention he has betow- 
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THE uſes and value of incloſures are 
no ſo generally underſtood, that i it 


Will r not be neceſſary to ſay any thing upon 


that head in this place. I only propoſe, in 
this eſſay, to make ſome obſervations on 


the principal uſes, comparative value, 
and manner of rearing ſeveral kinds of 


fences, with a view to enable the young 
farmer 
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farmer to make en of. ſuch kad as | 
may beſt anſwer the purpoſe that he may | 
deſire. ee 


) L 
Comparative 4 alue of Bites and Hedges, 


The fences that are moſt univerſally e em- 
ployed, are either ſtone-dikes or hedges *. 
Dikes, if well built, as effectually preſerve 
a field from the intruſion of domeſtic ani- 
mals, as any other kind of fence whatever; 
but they afford little warmth or ſhelter to 
the field: Whereas hedges, if good, anſwer 
both theſe purpoſes equally well. But the 

| moſt material diſtinction between dikes and 
hedges is, that dikes are in their higheſt de- 
gree of een, as { ſoon as they's are reared, 


* 


EM Dike i is a term Cd] in the following Edays, 
to denote any kind of wall reared for the Feet of 
Incloſig a nel, and nothing elſe. | 

wink? e and 
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Nay | 1 perſon e this Lind: of _ 
I ' umediatly ! ves the full benefit of it; 
3 edges, - 5, being at firſt, weak e 

ids Rand 3 in need of attention and care, 

d do not become a fence for ſeveral years 

Wfter they are planted. And, as they con- 

Winue to encreaſe in ſtrength, and gradually 

3 acquire a higher and higher degree of per- 

1 Wction, it is long before they begin to fall 

| I toward decay; ſo that they are, in general, 
WS ofinicely more durable than dikes, although | 

3 hey are longer of becoming o os quſe to. fb 
J perſon who plants them. 5 . 
Which of theſe two kind of Gomes may, 

g upon the Whole, be moſt eligible, muſt, i in 

N general, be determined by the circumſtances 

and views of the poſſeſſor of the ground to 

1 be incloſed. 17 If he is A. tenant who has a 

3 | ſhort leaſe, without a proſpect of getting it it 

3 renewed, or, if he has immediate occaſion 

for a complete fence, i it may perhaps, in ger 

N 7 5 
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neral, be moſt prudent in him to make 
choice of dikes, if the materials for rearing | 
theſe are at hand; but, if it is probable that || 
his poſterity may reap any advantage from 
theſe incloſures, it will be almoſt always | 
more for his gs e to make choice of 
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If you live in a country 
ſtone can be eaſily got, and lime procured 
at a moderate price, a dike built of theſe 
materials will, it is true, be almoſt ; as dura- 
ble as a hedge; although, in general, it wil 
neither be ſo cheap nor agreeable. But dry 
ſtone- dikes, unleſs built of the fineft quar- 
ried ſtone, are of ſuch a periſhable nature, 
as to be hardly ever worth the expence of 
rearing; and never, as I apprehend, except- 


ing where the field that you would wiſh to 
incloſe 
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Y cloſe has plenty of ſtones upon its ſurface, 
ng 2A thich you-are under a neceſlity of carrying 

ay before the field can be improved. In 

s fituation; a man may, in ſome mea- 
re, be excuſed,” if he ſhould be tempted | 
3 o put them into dikes ; becauſe the car- 
Wage of theſe ſtones may be ſaid to coſt him 
| 4 nothing; and he may, perhaps, be at ſome 
I loſs how to diſpoſe of them in any other 
anner. But, in all other circumſtances, 1 


pprehend, that it is very bad oeconomy to 
Pear fences of this h N Is Ae can 


Fial is a . word, hy: may jg 

have many ſynonyma, It here means, any kind of 
ſod dug by the ſpade from the ſurface of graſs- 

ground, conſiſting g of the upper mold rendered 
tough and coherent by the matted roots of the graſs 
thickly interwoven with it. If only a very thin bit 

of the upper ſurface is pared off with a paring | 
4 | ſpade, the pieces are here called Drivats. Theſe 
being of a firmer conſiſtence, are more durable 
when built into dikes than eb but * more ex- 

ww alſo. 

aeg, 
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always be built at EY one fourth of tl 

expence that theſe would coſt will anſwer 
all purpoſes equally well; and, if carefully 
built, may be kept in repair for any number 
of years at as ſmall an nn AS. yd 8 


be. FC (4:54 £19712 - 1 M 
Þ 295 feat, or  carthen Die. ak 


As feal-dikes are common enough i in . 
parts of this country, and are not, in many 
caſes, ſo durable as I would ſeem to inſinu- 
ate; and, as this is, in general, owing 
to the faulty manner in which they are 
built, it will be proper for me here to ex- 
plain the manner in which theſe dikes. may 
be built, fo as to ſtand much ad than 
they uſually do. 

I be greateſt part of the dikes of this kind, 
that I have ſeen, are made of a conſiderable 
thickneſs, with a ditch on each fide ; the 
heart 
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heart of che dike being made up with the 
earth that has been taken from theſe ditches, 5 
and only a thin wall, on each ſide, is built 
of ſolid feal from top to bottom; the con- 


| ſequence of which is, that, as the looſe | 


earth that is thrown into the middle of 


the dike ſubſides much more than the 
feal on each fide, the top of the dike ſinks 
down, and, of courſe, the two ſide-walls are 
prefſed too much upon the inſide, ſo as to 
bilge (ſwell) out about the middle, and 


quickly crumble down to duſt. To avoid 
this inconvenience, I have always choſen to 


build my dikes of this ſort much thinner 


than uſual, they being only three feet and a 
half thick at the bottom, one foot, or a very 


little more, at top, and five feet high, taking 


care to have them built in ſuch a manner, 
as that every ſod, (feal), from top to bottom, 


binds the Joinings of the others below it, 


with as much accuracy as the bricks in a 


well built wall; as will appear by exa- 


B 


mining 
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mining and comparing together (Fig. 1ſt.) 
which repreſents a perpendicular ſection of 
this dike; (Fig. 20.) a ſide- view of the 
ſame; and (Fig. 3d.) a perpendicular view 
of each row as it lies in the dike. is 
The manner in which the workman pro- 
ceeds, ſo as to effectuate all theſe j Joinings 
with the utmoſt accuracy and facility, is as 
follows: He begins by making a long rut, 
xx and xx (Fig. 3d.) with his ſpade, along 
each ſide of the dike, turning his back to- 
wards the place where the dike is intended 
to be, ſo as to make the cut of the feal 
flanting outward, as at xx (Fig. 1ſt, and 
4th.): He then makes another rut, a 2, 
(Fig. 3d.) parallel to the former, at the di- 


ſtance of the length of the feal a from it, 
keeping his face towards the dike, ſo as to 
flope inward, as at R (Fig. 4th.), which i is 
neceſſary, that the firſt row of feal may be 
allowed to be raiſed up with freedom. Tt is 
then cut into ſods of a proper breadth, as at 
the 
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the doted lines a (Fig. 3d. 95 Which being 


raiſed up by the ſpade, are then laid into 


the dike, with the graſſy fide undermoſt, as 
at a (Fig. 1M; ad. and 3d.); the ſame letter 
always repreſenti ng the ſame feal, as viewed 
in different directions. The other fide be- 
ing finiſhed off in the ſame manner, the up- 
per ſurface of the whole courſe of feal is 
pared ſmooth, and clapped down with the 
back of the ſpade, to prepare it for receiving 
another courſe above it. Another row of 
feal, 6 2, (Fig. 3d.) is then marked off, at 
the diſtance of the breadth of that at 6, 
(Fig. 1. and 3d.) from the former, the 
workman keeping his face ſtill towards the 
dike; and the through-band feal B, on the 
oppoſite fide, having been firſt rightly laid, 
this is put a=croſs the ends of theſe length- 
ways, ſo as to form a ſide-band, 6 (Fig. 2d. 
and 3d.) Another rut, c 2z, is then made, 
at the diſtance of the length of the feal c 
from the former; but, before it be raiſed, 
W | it 
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it is neceſſary to draw a rut in the line b 2, 
with the back of the workman towards 
the dike, which gives it the form BAC, 
Fig. 4th.) leaving a ſmall triangular piece 
at S; fo that, when it is put upon the dike, 
It at once aſſumes the poſition as marked at 
BAC, and thus allows the  oppolite fide- 
band O to join quite cloſely to it; whereas, 
had it not got the rut at B (Fig. 4th.) it 
would have projected outward above, as at 
D; fo that the feal O could not have joined 
it cloſely, but would have left a triangular | 
opening in the heart of the dike, as marked 
in the two courſes of feal below this, which 
would make the dike far leſs ſolid 
and compact than it is when managed in 
this way. In this manner the workmen 
proceed, always rutting the through-band 
rows of feal in both ends, but the fide- 
bands only on one ſide, beginning every 
courſe with thoſe which go a-croſs the dike; : 
ſo that, if the meaſures are taken exactly, 
and the whole be rutted by the line, they 
. > mw 
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may work with the utmoſt freedom; and 
every feal will join to the others at the firſt 
with the utmoſt accuracy and facility. The 
uppermoſt courſe of feal is cut a little long- 
er than thoſe that are immediately below it, 
and placed with the graſſy ſide uppermoſt, 
ſo as to project a little on each ſide, as may 
be ſeen at L 4, (Fig. iſt.) which is not only of 
uſe to throw the water a little off the dike, 
but is alſo of uſe in preventing ſheep or 
cattle from attempting to jump over it fo 
readily as they otherwiſe might do. At the 
foot of the dike, on each fide, is dug a ſmall 
ditch x x (Fig. 1ſt.) about a foot and a 
half, or two feet deep, leaving a ledget of a 
few inches broad on each fide, that the dike 
may not be undermined by the crumbling 
down of the looſe earth into the ditch. 
Theſe ditches not only help to give the dike 
an additional height, and keep its founda- 
tion dry, but are alſo of uſe to prevent cattle 
from coming cloſe to it, and rubbing upon 
: it, 
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it, or tearing it down wick their 6 
which they are very apt to do, if this 
precaution be omitted. The earth that is 
taken out of the ditches may be thrown 
outwards into the place that was occupied 
by the feal that has been taken to build the 

dike ; and, if the field is in graſs, a few ſeeds 
may be ſowed upon it, and it will ſoon be 
covered as well as the reſt of the field. 
I have been the more particular in de- 
ſeribing the manner of forming theſe dikes; 
becauſe, by having the joints bound in eve- 
ry direction, the fabric is rendered much 
firmer than it could be by any irregular 
manner of working, while it is, at the ſame 
time, more eaſily reared. And, as expe- 
rience has taught me the eaſieſt method of 
working theſe, which others might not, per- 
haps, have fallen upon at firſt, I thought it 
would be of uſe to communicate this to the 
public. Tf the ground is ſoft, and the feal 
riſes well, I get a fence of this kind done 


for 
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for one penny halfpenny per yard ; but if 
it is not good to work, a little more than 
that muſt be allowed. 


As to the time that 2 fence of this 
kind may ſtand without needing any 


repair, I cannot ſpeak with certainty, 

as it is not long ſince I fell into this me- 
had of building them. The oldeſt has 
juſt now ſtood ten years, and ſeems to be 
nearly as firm as when firſt built. I have 
ſeen ſome walls of mean cottages that have 


been built ſomewhat after this manner, that 


continued to be good after ſtanding forty or fifty 
years: But their durability, in a great mea- 
ſure, depends upon the nature of the feal of 
| which they are formed. The beſt is that 
which is taken from poor ground, of a 
ſpungy quality, which is generally covered 
with a ſtrong ſward of coarſe benty graſs. 
And, in ſituations where this can be had, 

[ have no heſitation in recommending this 
as the cheapeſt and beſt tem FR: fence 
that can be reared. 


The 
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The greateſt inconvenience chat attends 
this ſpecies of fence is the danger it runs 

of being torn down by the horns, or waſted 
away by | the rubbing of cattle upon it, which 
they will ſometimes do, even where the 
ditches have been properly formed. This 
may be effectually prevented, by planting a 
row of ſweet- briar (Eglantine * plants be- 
tween 


| 


- Þ A8 this plant Sk a moſt afcful aſſiſtant to 
many others in fencing, I ſhall probably have occa- 
ſion to mention it in ſome future parts of this Eſſay: 

I ſhall, therefore, in this place, mention the method 
F rearing it. Let the berries, or hips, as they are 
uſually called, be gathered when ripe, and pitted 
| in the ground like haws, or other kernelled ſeeds, 
for one year, and ſowed in the enſuing ſpring i in a 
| bed of light rich garden-mold ; they will quickly 
appear, and, as they grow very. faſt, ſome of the 
ſtrongeſt of them may be taken up the firſt winter, 
and planted where they are to remain. All the o- 
thers may be planted out the winter after that; ſo : 
_ that they require but ſhort time and little room in 


the nurſery, and are, therevorez reared at a very 
ſmall expence. 
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tween the firſt FE el courſe of feal 


when the dike is building, which will not 


fail to grow with luxuriance, and in a ſhort 


time defend the dike from every attack of 


this kind. But, it ſheep are to be kept in 


the incloſures; this plant ought not, on any 


account, to be employed; for, as that de- 


fenceleſs animal naturally flies to the fences 
for ſhelter in ſtormy weather, the prickles 
of the ſtraggling branches of the briar will 


catch hold of the wool, and tear it of 
in great ee to the great detriment 


of the flock, and loſs of the proprietor. In 
theſe caſes, if the poſſeſſor of the ground is 
not afraid of the bad conſequences that may 


be dreaded from the ſpreading of whens, 


(furze), it would be much better to ſcatter 
a few of the ſeeds of this plant along the 


ledget xx, (Fig. rſt.), at the foot of the dike, 


which would quickly. become a preſervative 7 
for it, and be otherwiſe of uſe as a green 
food for 120 ſheep Guring the winter ſeaſon, 
@ 1H 8 But, 
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But, before he ventures to ſow this plant, 
let him remember, that, where it is once ws. 
ſtabliſhed, it will hardly fail to ſpread 
through the adjoining fields, and can hardly 
ever afterwards be thoroughly rooted out. 
I have often imagined, that this kind of 
fence might be greatly improved, both in 
beauty and ſtrength, by planting a row of 
ivy plants beneath the firſt courſe of feal in 
building the dike, which would, in a f ſhort 
time, climb up the ſides of the dike, and co- 
ver the whole with a cloſe and beautiful net- 
work of woody fibres, covered with leaves 
of the moſt beautiful verdure, which would 
tend to preſerve the dike from being eat 
** "AP froſt *, and other viciſſitudes of 
wenthen 


. Te is generally allowed, that all the phenomena 
produced by what we call froſt, are entirely occa 
ſioned by a certain degree of cold; and that, of con- - 
ſequence, if we by any means exclude the cold, re 

effeftually guard againſt the effects of froſt. If this 
is the caſe, we would naturally expect, that thoſe 
things 
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weather. And, when it arrived at the top, 


it would there ſend out a number of ſtrong 
woody branches, forming a ſort of hedge, 
that would afford ſome ſhelter to the fields, 


and break the force of the wind conſide- 


rably; but, as I never. yet had an oppor- 


tunity of trying the experiment, I only here 
offer it as a probable conjecture. I have 
ſeen a garden wall, that had been built of 


fione and clay, ornamented and ſtrengthen- 


things alone would preſerve other objects from the 
effects of froſt, that did moſt powerfully exclude the 
cold; yet, it is found by experience, that a very thin 
covering of ſtraw, or other ſmall and light vege- 
table twigs, careleſsly ſtre wed upon any thing, pre- 
vents the effects of froſt in a much more powerful 
manner than almoſt any kind or̃ ſolid covering of 
much greater depth, even where it is ſo Cloſe all a- 
round as to exclude all acceſs to the air. I leave 
this phænomenon to be accounted for by naturaliſts; 
and would only here remark, that, from repeated 
obſervations, 1 am pretty certain of the fact; from 
which 1 conclude, that the leaves of the } ivy would 


| powerfully preſerve the wall from the effects of . | 


/ 
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ed in this way. I have had the experience 
of ivy growing very well upon a dry ſtone- 
dike; and have likewiſe ſeen it growing up 
the walls, and covering whole cottages built 
of feal, which have, by this means, been 
preſerved intire long after other naked walls 
of the ſame kind have fallen to decay. But, 
not having had plants of this kind at hand, 
J have not had an opportunity of trying it 
in the manner propoſed; although, I think, 
there is the greateſt reaſon to DO for ſuc- 
cels * 


b 8 | RX | , 4 
= Since writing the aboye, 1 have. met with "y 

Haſslequiſt's voyages, who deſcribes, in the higheſt 

terms of rapture, the beautiful appearance of the 
| garden- -walls all around Smyrna entirely covered 
with ivy. He does not ſpecify the materials of 

which theſe walls are compoſed, but, it is probable, 
they may be various. His obſervations, | at leaſt, | 
ſhow the praQticavility of what I have recommended. 
Ivy may be propagated by cuttings; ; but, it is probable, | 
that they would require to be well rooted in gardens 
mould before they were re planted out for good. 
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f white Thorn- Hedger. 11 1855 
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Tn E fences before; mentioned may be 

employed upon particular occaſions ; but, 
in general, er muſt be conſidered as of 
juſtice, 1 2 more — tare of 
our attention and care. 

Many plants have been 1 em- 
ployed for hedging ; but, among theſe, the 
common white thorn is juſtly eſteemed the 
moſt valuable in this country, as it poſſeſ- 
ſes, in a more eminent degree than any o- 
ther plant common with us, the requiſite 
qualities of quickneſs of growth, ſtrength, 
pricklineſs, durability, and beauty. It will, 
therefore, be proper to make ſome remarks 
upon the method of training this valu- 
able plant, before, I take notice of SL o- 


ther. 
'$ V. 
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$ v. 
of the moſt eligible Method of Wer theſe 


Ix may, in general, be remarked, that a 
hedge of thorns which has been planted in 
the face of a ditch, thrives better than when 
planted in any other way; and that, on the 
contrary, this plant almoſt never thrives ſo 
ill, as when put upon the top of a bank 
faced with ſtones, This laſt method, there- f 
fore, ought to be avoided as much as may 
be; and the firſt be practiſed in 1 caſes 
where it can conveniently be dene. 
Of thoſe who practiſe this method of 
- planting a hedge, ſome plant only one row 
of thorns, while others prefer a double, and 
others even a triple row, placed at different 
' heights in the face of the bank; putting the 
plants in each of theſe rows oppoſite to the 
interſtices of the other rows. But, as either 
che double or triple rows are attended with 
the 
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the inconvenience. of not a admitting 


either the hand or tools to clean them 


after the firſt year, the ſingle row ought al- 


ways to be preferred, except upon ſuch ſoils | 


as are quite free of weeds. For, if theſe 
ſpring up, and are allowed to grow without” 
moleſtation, the hedge will be query choak- 
ed up with them, and tinted in its growth. 
Indeed, I am of opinion, that the ſingle row | 
is almoſt, in all caſes, the moſt eligible; as it 
is not only more eaſily cleaned, hut likewiſe, 
for the moſt part, advances with greater 
vigour, and becomes, at laſt, a ſtronger and. 
a better fence than where more rows are 
planted ; although theſe laſt have uſually 


a more promiſing nne for the firſt 


year or two. 
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| of the Choice 4 a ear: Sail for a Nurſery 
i of white 1 born-Hedget. Fei 


Al Mosr all writers on agriculture, ad- 
viſe the farmer to be very careful to make 
choice of ſuch plants only as have been 
raiſed i in a nurſery of a poor foil; and al- 
j ways to reject ſuch as have been reared i in a 
richer foil than that in which he is to plant 
them: Becauſe, ſay they, * plant which 
has been reared ; in a barren foil, has been 
inured- from its infancy to live hardly, and 
will advance with a great degree of luxuri- 
ance, if it is planted i in one that is- better; 
whereas a plant, that has been nurſed i in a 
fertile ſoil, and has ſuddenly ruſhed up to a 
great ſize, like an animal that has been 
pampered with high feeding and ſwelled 
up with fat, will languiſh and pine away 
if tranſplanted to a more indifferent 


ſoil.” 


2 
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It would be no difficult matter to ſhow 
the fallacy of this mode of reaſoning, 
and to point out many errors which have 
crept into almoſt all ſciences, from pur- 
ſuing ſuch fanciful analogies between ob- 
jets in their own nature ſo different as in 
this example. But, as this would be, in 


that it could ſeldom be attended with worſe 
conſequences than in the preſent caſe, as it 


have found, from reiterated experiment, that 
a ſtrong and vigorous plant, that has grown 
up quickly, and arrived at a conſiderable 
magnitude in a very ſhort time, never fails 
to grow better after tranſplanting, than ano- 
ther of the ſame ſize that is older and more 


which they : are planted be rich or poor; ſo 
that, inſtead of recommending a poor hun- 


ſome meaſure, foreign to my aim in this eſ- : 
ſay, I ſhall content myſelf with obſerving, 


leads to a concluſion directly the reverſe of 
what is warranted by experience. For, I 


ſtinted i in its growth, whether the ſoil in 


„ Sry 
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gry ſoil for a autſery, I would, in all caſes, 
wiſh to ſet apart, for this purpoſe, the richeſt 
and moſt fertile ſpat that could be found; 
and, in the choice of plants, would always 
prefer the youngeſt and moſt healthy to ſuch 
as were older, if of an equal fine. TI ſpeak. 
here from experience, and, therefore, do it 
without the ſmalleſt doubt or heſitation ; 
being certain that future ae * 
Safir the e of thelk remarks. 


3 VII. 


. Diretlion Jo * the F lants while in 


— 


| 1 he 5 hinted above, ey if the 
plants have been ſo managed as to have their 
roots very much multiplied cloſe by the tem, 
it will tend greatly to make them proſper 
well after they are tranſplanted. But, as this 

is 
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is a cireumſtance of much greater importince 
than is in general apprehended, I ſhall beg 


| leave to call the attention of the reader to it 
in a more particular e 


It was long imagined, that roots imbibed 
nouriſhment from the earth throughout their 
whole length, as it was apprehended, that 
the watery Juices penetrated the bark at e- 
very place, which acted as a filtre, or very 
fine ſtrainer, and ſerved to prepare the ſap 
for entering into the finer veſſels of the plant. 
But the experiments of Du Hamel, Bonnet, 


and others, have now ſufficiently demon- 
ſtrated, that little or no, moiſture is imbibed 


through the pores of the bark of roots; but 
that the whole nouriſhment of the plant is 
abſorbed at the extremities only of the ſmall- 
eſt ramifications of the roots. Hence, then, 


it follows, that the more numerous theſe 


ſmall ramifications are, the more numerous 
will be the mouths of the plant, and the 
nouriſhment imbibed by them will be, in 


pro- 
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proportion, more abundant. But, if a plant | 
be allowed to remain undiſturbed for any 
length of time in a good foil, its roots will 
be extended to a conſiderable diſtance around 
it, at the extremities of which roots will be 
found almoſt all thoſe mouths that imbibe 
the juices that nouriſh the plant; fo that, 
| when theſe extended roots are cut off near 
the ſtem, as muſt happen when the trees are 
to be tranſplanted, almoſt all the ſmall fibres 
are cut away, and the roots remain almoſt 
entirely deſtitute of mouths; which tends in 
a moſt powerful manner to check the vege- 
tation of the plant at that time, ſo as to ſtint 
it in its growth, and to make! it languiſh ever 
afterwards, | | 

But if, by a judicious management "while h 
in the nurſery, the roots had been prevented 
from extending to any conſiderable diſtance, 
and had been forced to divide i into numerous 
ramifications near the ſtem, fewer of theſe” 
ſmall roots would have been cut off when it 


was 


was anal PRE, and the inconveniencies 
above enumerated would have been i in * 
great meaſure obviated. 
Many improving 3 ſeem to 6 ſuſi- 
ciently aware of the good effects that reſult 
from this cauſe, and therefore are diſpoſed on 
all occaſions to prefer well rooted Plants 
(that is, plants that have many ſmall fibres. 
at their roots): to ſuch as are barer of ſmall 
fibres, And, as it often happens that plants 
which have been reared on a poor ſoil, by 
being unable to penetrate it with eaſe, are 
compelled to branch out into more nu- 
merous ramifications near the ſtem than 
thoſe that have grown upon a richer and ea- 
ſier penetrated mold, theſe firſt, altho? poorer 
and more ſtinted plants than the others, 
merely on account of their better formed 
roots, are preferred to them; and often ſuc- 
ceed as well, and ſometimes even: better, 
than the others do. From which circum- 
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| Wer ae may imagine that the Gehn 


above given, with regard to the choice of 
piants, is erroneous. But, as it is poſſible to 
have the roots equally well formed, and the 


plants much more healthy on a rich than on 


4 poor foil, it behoves thoſe who with to rear 
hedges in the moſt eaſy and perfect manner, 
to attend to this circumſtance with the moſt 


careful eircumſpection. | | 
As ſome perſons imagine that e young 


thorns are greatly hurt by being tranſplanted 


in the nurſery, to prevent the neceſſity of 


doing that, they ſow the ſeeds at firſt in 


rows, in which they ſuffer them to ſtand till 
they are planted out for good, But this is 


an exceeding improper praftice, For, if a 


thorn is ſuffered to remain long where it is 
firſt ſowed, the top-root deſcends to a great 


depth, without ſending out a ſufficient num- 


ber of lateral ſhoots near the ſurface; fo that, 


when it is afterwards taken up, to be planted : 
| in the 5 it has few or no ſmall 


roots 


— 
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'roots that can be raiſed with the iii which 
ſubjects it in a very high degree to the in- 


| convemiencies above enumerated. 


- To obviate theſe i inconveniencies in ſhine 


meaſure, it is always proper to tranſ plant ; 
the thorns when young ; at which period the 
roots ought to be ſhortened with a ſharp 


knife, which will force them to ſend out a 
number of ſmall ramifications, in the ſame 


manner as we ſee happens with the branches 

| of a tree when theſe are lopped off. 
The uſual method of ſowing thorns in a 
bed pretty thick, is as good a practice as can 


be followed, if the young thorns are tranſ- 


planted from it in proper time. If the ſoil 


of the nurſery be ſufficiently rich, ſome of 


the ſtrongeſt plants ought to be drawn from 
it the firſt winter after ſowing ; and the re- 


mainder ought only to be ſuffered to remain 
in the feed-bed one year longer. For, if the 
young thorn ſhould be allowed to attain any 
eee magnitude before this operation, 
| the 


% 
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the proportion of roots that it would then 
loſe would be ſo very great, as would endan- 
ger the future health of the plant; 7 which 
will not be the caſe if the plants are very 
g young. For which reaſon, this neceſſary o- 
peration ought on no account to be deferred 
longer than till the ſecond winter after the 
plant appears above ground. 1 
| Nurſerymen, in general, tranſplant their 
thorns from the ſeed-bed at two years old, 
and plant them into rows about a foot or 
ſixteen inches from one another, and keep 
them clean ever afterwards, by means of the 
hand-hoe. * conſequence of being thus 
tranſplanted, the roots are a little ſhortened, 
which is of ſome ſervice to them : So that 
tranſplanted quicks, if of the ſame age and 
vigour, will always be better plants than ſuch 
as have been allowed to remain in the ſced- 
bed. But, if theſe thorns remain above a, year 
or two in the nurſery after they have been 
tranſplanted, their roots extend to a great di- 
F Nance, 


— 40 that, before they. have attained the 
due ſiae, they will be far beyond the proper 
| limits; and, by intermixing with one ano 


in rows only twelve or ſixteen inches a: part 
from one another, as is uſually done, I would 
adviſe that the rows ſhould be five or ſix, or, 


getation. 


A N D * ** 8. 


er through the Whole ſoil, they ſoon ex» y 
hauſt 1tof all the nouriſhment it contained, 
tints them in their growth before 


* hive attained the magnitude required. 


Bur, inſtead of planting them at this time 


at the leaſt, four feet diſtance from one ano- 
ther, Which will allow all the operations ne- 
ceffary for forming the roots to be properly 
performed ; and the plants will be ſupplied 
with ſuch abundant nouriſhment as to keep 
them always in a- ſtate of "oy en ve- 


Nor will n n aw, 


thing by allowing ſuch a diſtance between the 
rows as is here preſcribed: For, if the ground - 
is Ins order that has been recom! 
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0 Ae e will: be in à condition n to ci 1 


between the rows, any ſort of gard n-p 1 
In oſt as >re: t un- 


dance as if no thorns had been planted on it. 


The only caution neceflary to be given in 


this caſe, is, to avoidifowing'any high grow- 
ing plant upon theſe intervals for che firſt 
year or two, leſt they ſhould over- top the 
young thorns, and hurt their growth. If the 
ſoils fit for carrying onions, that would be 
a very proper crop for the firſt year: Or, if 
this ſhall be thought improper, dwarf-peaſe, 
Or any other low gr owing: annual plant, 
that may beſt ſuit the cireumſtances or ſitu- 
ation of the ne PR . nden in their 
ſtead. 07 ts mee 70 2 HEN 

But, whatever crop! may NE put upon the 
ground the firſt year after the thorns; are 
tranſplanted, it is neceſſary that it ſhould be 
at all times kept quite elear of weeds. In 
the ſucceedin g winter, the earth between the 
rows ought: to be _ over. with the ſpade, 
—_ 
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and to wo) 
ſo as to cut the en part of the lateral 
roots as near the body of the plants as 
may be, which will: tend to make them 
branch out into ſtill more numerous ramifi- 
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| care to go very claſe to the Prue 
rk with a very ſharp edged- tool, 


cations. And, if the ground is dug very 
winter afterwards, keeping at a little greater 


diſtance from the plant at each ſucceſſive 
digging, the roots will be kept at all times | 
ſo ſhort, and their ramifications will be fo 
numerous near the ſtem, that, when they 
ſhall be lifted to be put into the hedge, they 
will not fail to be provided with fach an a- 
bundance of motiths to imbibe nouriſhment 
with, as to be in no danger of en 


much by that operation. | 
If the ſoil of the nurſery is  ſuſfcikarly 


rich, and if the thorns have been tranſplant- 
ed while young, and early in winter, they 
will ruſh up chiefly in heighth, and ſend out 
but few lateral branches; which is a thing 


much 
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es care — —_ when they are 
| tranſplanted, not to by een 
of the plant, nor, on almaſt any account, to 
ent it over, unleſs the. ſtem was. before — 
and ſtinted -· Neither ought the vpright 
ſhoots to be, in any caſe, ſhortened while in 
the nurſery: But, to facilitate the operations 
between the rows, any ſtraggling ſide- | 
branches that may ſpring out, ought to be 
aut off by the knife or n at * er 
ning of winter. 
In every ſituation, it will * Ware * 
the earth between the rows be ſtirred the 
firſt winter by the ſpade; but, if ne nurſery 
is of great extent, it may be afterwards done 
by means of the dak. with the utmoſt fa- 
cility. 
The nu of. erops that, would Gn, 
to be the moſt ene would be 
i follows: DO Ore nt 77 25 


ot 


often is, that this is a meliorating as well as 


Fab eu ſpot; and, after 
theſe © come off the 2 winter turnips. 


reaſon ny I weld ati geg fs 


a very profitable crop, and would be peculi- 
arly proper in the preſent caſe. For, as the 
young thorns would ſoon attain a confider- 


able height, they would afford much ſhelter 


to the ground, and bring the peaſe forward 
pretty early in the ſeaſon, And, if a row 
were ſowed on each fide of every row of 
thorns, at a foot or ſixteen inches from them, 
there would be ſufficient room to hoe the 
interval between them and the thorns, ſo as 
to keep down the weeds with little trouble; 
and, when the peut grow ſo high as to nee | 
ſupport, 
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Rakes fol * *. dar bin 
** with the utmoſt facility 
If theſe peaſe are of the early ſ Sw he id the 
foil and ſituation favourable, they : may be 
off the ground in ſufficient time to admit 
of rearing in perfection a crop of winter tur. 
nip upon the ſame ground. And, as 
plant ſerves to meliorate the grout ad more 
than almoſt any other, there is little doubt 
but the nurſery could be kept, for any length 
of time that could be neceſſary, in very high 
order, by this ſucceſſion of, crops, without 
almoſt any expence of manure whatever. 
- By this, or ſome ſimilar mode of ma- 
Wagener, the nurſery will always afford 
its owner very... profitable, crops, and the 
thorns will be reared to the utmoſt perfection 
and have their roots formed as properly as 
could be deſired, at little or no expence 
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plante as theſe from me naſety: gar- 
en, and, as the young thorns always ſuffer 
very much by being long kept out of the 
ground, a not ho mention the \expence that 
would attend "the" "tranſporting "ſuch large 
plants' Rost- lay oonſiderable diſtance, ĩt is 
of much cotiſequence' for every improvin 
farmer to feat plants for himſelf: Or, if he 
buys them at all from a” 2 to take 
them when wy" one or two years old, and 
Ir s for himſelf.” 972, 1837 
The e oy hing that can make the plan 


here propoſed: miſery, is the neglecting to 


make the nur ch enôugh before tlie 
thorns are plated in it; for, T have fre- 
quently” obſerved, that "gentlemen in the 
country, or ” farmers, WhO are at a diftance 


5 


from manures, err Ecebdingly " in this re- 


ſpect. 1 therefore again repeat f it, that it is 
of the utmoſt confequetice, on all eben to 


have the nurſery” as rich as poffible. And 
indeed, "un nes this be the caſe," he who ſhalt | 
"NY attempt | 
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attempt to rear thorns in-the nner above 
deſcribed, will certainly be a loſer, and, there- 
fore, had better not attempt it at all, than do 
it in an imperfect manner: For a poor ſoil 
could never produce to advantage the/crops 

above enumerated. Bur, if the ground. i is 
once put into proper tilth,. it may be con 
mued as a n ever afterwards, wi 


give it a fallow i in the beginning of this, 
| and a very thick. dreſſing of dung, and lime, 
if it needs it, and take a crop of winter tur- 
nips. This will clean, enrich, and mellow 
the ſoil. If it has been in good order before, 
this will be ſufficient; but, if the ſoil was na- 
turally poor, it may be proper to repeat this 
ſame dreſſing a ſecond year, which will aſſu- 
redly effect the purpoſe. Starve not your 
plants at firſt; for the richer your ſoil is at 
firſt, the more quickly and ponder, wil 
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f you wiſh 1⁰ have a _ fence, free of 
gaps, and of an equal degree of ſtrengt 5 
CE pick your plants with grea eat 
| , fo" as to have them all as nearly as 

eke of one ſize, and of an equal degree 

of heaſthineſs. But, if you ſhould have oc- 
fron for ſo many plants at one time, as 
makes it m eff rv. for you to take them as 
you can find them, you had much better 
aſſort them into ſeveral lots of different ſizes, 
and plant each of theſe lots in a place by 
itſelf, than plant the whole promiſcuoully ; 
it being much better to haye two incloſures 
fenced with hedges of different degrees of 
| ſtrength throughout their whole extent, but 
| equal in every part, than one which is in 
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ſome places ſtronger than in athers; ö becauſe, 
ſo long as any one part of it is weak, all the 
ſtronger places can be of no uſe as a fence; 
and if, with a view to remedy that evil, 
bY you plant your weak plants by 1 the fide of 
the Rrongeſt, they are apt to be overtopt by 
theſe, and ſtinted in their growth ; ſo that 
the hedge, in theſe places, continuing oY 
ways weak, is liable to be broke down. by 
cattle, bogs, &c. : which oecaſions theſe uns 
ſightly and irremediable gaps that farmer: 
ſo generally haye reaſon. to complain o 
But, if all the plants are at firſt quite equal, 
their firſt ſhoots will be nearly equal in vi- 
gour, and, will continue to adyance at the 
ſame rate, ſo as to form a hedge. equally 
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16 the young thorns are of an aptly 


healthy temperament, the vigour with which 
they advance will be neanly in proportion 


to the ſize of the plant; ſo that it is of great 


conſequence that theſe be not too ſmall. The 
leaſt fize of thorns that I think ſhould ever be 


planted out, if the plants can be got, ſhould | 


| be ſuch as are about the bigneſs of a man's 


little finger; but they will be better if about 
the ſize of the thumb. If plants are reared 


in a very rich nurſery, till they are of this 


ſize, and have had the earth carefully dug 
about them each year, ſo as to make 
them have their roots very much multiplied 


cloſe by the ſtem, and be planted in a good 


foil m the manner after nnn few 
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perſons have any comprehenſion of the de- 
gree of vigour with which they will ad- 
yance. In ſuch a caſe, the farmer may rea- 
ſonably expect that the ſhoots of the firſt 
year will be, at a medium, between / three 
and four feet in length, and ſome of them 
conſiderably beyond that. It would be dif- 
ficult to rear plants to a larger ſize than this 
in a nurfery; and, although they may be 
ſometimes got of a larger ſize, by grubbing 
up a hedge which it is neceſſary to remove; 
yet as, in this caſe, the roots have been al- 
lowed to extend to a greater diſtance when 
growing, there is a neceſſity of cutting off 
many of theſe at raiſing them, ſo as to leave 
but few fibres adhering to the plant; on 
which account, it is not to be expected, that 
they will advance ſo faſt as plants of a ſmall- 
er ſize, which have had their roots properly 
formed by a judicious management in the 
nurſery; yet plants of this kind ought not 
to be | rejected, as I have ſometimes ſeen 
them 
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u a hedge in a great meaſure depend upon | : 
the vigour” of the ſhoots it makes the firſt 

year, too much care cannot be taken to 

guard againſt every circumſtance that may 
tend to retard its progreſs at that period. 

On this account, it is of very great conſe- 

quence, to have every hecge planted as early 

in winter as poſſible. For, I have found, by 

long experience, that, if one part of a hedge 

has been planted early in winter, and ano- 

ther part of it in the months of March or 

April, when the buds „ to ſwell, all other 
| cir= 
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Ane haing ene the oem of the 
firſt year, from that part which has been 
firſt planted, have always been nearly double 
the ſize of thoſe of the- other part, and con- 
tinue ever afterwards to be more healthy 

and vigorous in every reſſ ſpect; which is a 
circumſtance that few, who have not exPe- 
rienced it, would naturally have expected. 
If the ſpring be not very backward, thorns 
ſhould ſeldom be planted after the beginning 
of February; and, in the moſt backward 
ſeaſons that we ever experience, none ſhould 
ever be planted after the beginning of 
March, if it can poffibly be ayoided. It is 
a good method, in general, for thoſe who 
have a great deal of work of this kind to 
perform, to begin to plant early in autumn; 
taking only ſo much earth from the ditch 
at that time, as is neceſſary to cover the 
roots of the plants ſufficiently; and running 
along the whole in this manner as quickly 
* poffible, ſo ag to have the quicks all 


plant- 
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dane in winter; after an the 
ditches may be finiſhed, - without any laſs, 
in the ſpring · But, even in this caſe; the 
whole a to be finiſhed is che month of 
oon injured the 4 hance the : 
meet with. +, 
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"of Trimming before Planting, * i 5 my | ] 


1 the vigour of the kn 1 of a - 
kithed, likewiſe, in a great meaſure, depends 


upon the proper trimming of the young 


thorns before planting, J ſhall beg to make | 
a few obſervations on that head. 7 
Every tree, when it is tranſplanted, 106 es r 
part of its roots, and * on : this account un- un- 
07-10 9 ae ns 
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ck abſorb ſo much nouriſhment wh would 
be neceſſ ary to make it put h out be with 


: | been removed]; it, ene decome 
= ſary to op off ſome part of the top of every 
tree when tranſplanted,” that the remaining 

roots may be able to abſorb abundant nou- 
riſhment for theſe branches that we leave 
behind. If the plant is old, the proportion 

of roots that it loſes by being tranſplanted 

is always greater than when it is young; but, 
in all caſes, it is neceſſary to lopofi fome part 

mob thetop of the plant, otherwiſe there i isgreat 


v\, 


2 and become tinted; Which! is a dil 
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eaſe chat hardly admits | of a cure: but by 


17 


amp putation. T0 prevent this dangerous 
1 [1 8111 L 
- ja ſeale i in a hedge, it is always proper to cut 
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off the top © of the quick entirely; 3, which ne- 
ver fails to make it ſend out ſhoots the 


2 8 7s 


car of a more Shan ordinary degree of vi⸗ 
ia 


Sour. This 9 ought always to be 
| * 
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- formed/by 
may be as clean as poſſible ;. and. when the 
8 hedge is to be planted on the face of a bank, 
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ny nnd able that the wound | 
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it ought to be made about twelve inches 


above the root. lies Ithoygh this operation. is 
not ſo indiſpenſi bly. 


neceſſary on young 


plants as n thoſe that are older 3 yet- it is 
| 1 N of pee, 20d opght never to be omit- 
ted. e Jeg to n 12qonq d 


6 to olle neglect this moſt ne- 


celſary operation, and almoſt as univerfally 
; prune the roots too much. If the plants 
| have 1 not been brought 
5 long kept « out of the ground; it is only ne- 
ceſſary to cut off the points of ſuch roots as 
have been lacerated in taking up the plants; 
| leaving a as many mall roots as poſſible, if 
they are found. lt, indeed, they have 
been too long pee to the weather, ſo as 
\ to have ſome | part of the ſmalleſt fibres 
| killed, | it will not be 1 improper to cut away 
oe, dead fibres ; ; but, it is in general the 


. m a diſtance, or 


-- 


8 1 1 ſaleſt 


30 or 1 Nel d 30 R 28 
bi fafeſt plan, vero the yo bu V 'lnttle 


Twp proper 18 of ai this Kind 
of hedge is, firſt to turn up a licle of the 
earth from the place here the diteh is to 

5 "be made, and lay it upon the bank rever- 

= ſed; ſo as to form a bed for the plant about 

| two inches thick above the ſolid ground, 

Upon this the thorns ſhould be laid nearly i in 

2 horizontal direction, but endining : a little 

upward i in the point, aad baving the ends of 
the ſtems juſt equal wich the face of the bank, 
or projecting beyond i it a very little, not more 
than half an inch; by which meang, every 
plant will ſend out only one or two thoots, 

* which will be the more vigorous as there are 

ſo few of them. But, if : apy of theſe plants 

| ſhould 
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will have all the good earth about them; 


nee, OY 


it will” be proper to prune away all thiofs 
ſupernumerurles the firſt winter after plants. 


ing; cutting thei with 4 briife cloſe by the 


ſtem from which they ſpring: For; it is the 
largeneſs of theſe original ſtamina of the 
hedge” that will" afterwards conſtitiite its 5 


ſtrengtli, and not the number of ſmall ras 


tnifications; as is tos generally imagined. 
But, if the ſhoots are numerous, they never 
do acquire ſuch a degree of ſtrength as when 
there are fewer of them. | 

The plants being thus tegully laid, 


ſhould have their roots immediately covered. 


with the beſt mold taken from the furtace 
of the diteh; and the workmen ſhould take 


care to keep that good mold well back upon 


the bank, and rather behind the roots, lea- 
ving the breaſt of the bank to be made up 
by the leſs fertile earth taken from the bot- 

tom of the ditch. By this means the roots | 


in 


zz OF ' INGLOS an 0 


| ks n OP it NP eta neee ; 
1 the bad earth which forms the breaſt 
ety will produce much fewer, weeds 
there, than the good earth: would. have done, 
ff it had been kept near the ſurface. You will 
now likewiſe perceive. the reaſon for .cut- 
ting tire plants at ſuch à diſtance. above the 
roots, ( XI.) viz... that you may be thus 
allowed to Fut the roots among the good 
mold, and: ſtill leave 1 room for a breaſt-work 
of bad eh of a ſufficient thickneſs. zwhere- 
as, if they had been cut ſhorter than is there 
mentioned, u would not only have been 
deprived of this eonvenieney, but would 
alſo have been obliged to plant the roots ſo 
near to che breaſt of the ditch, as to expoſe 
them very much to the droughts of ſummer, 
which would greatly axFtard | their growth ; 
for no plant delights, more in a moderate 
degree of moiſture than the Re, : 


which is probably, c one reaſon Why 
—_ ves 
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thrives Sattar in this + Jof 0 tin; | 
any other, and advances much faſter in rai«., 5 
ny ſeaſons, or in wet climates, than i in ſuch. | 
as are drier. If the ſoil in which they are 

planted i is poor, I would adviſe to mix ſome” 

well made dung with the earth that covers 

the roots of the thorns, which would preatly 9 


FS. 


15 46 
| * 1 1b met — W l. . are 
firmly perſuaded, that dung of every kind is hurtful 

to hedges, and many other plants. It is much, to be, 
tegretted, - that mankind ſhould adopt any kind of . 
theory with ſo little reſerve, as to ſhut their eyes a- 
gainſt the plaineſt dictates of experience. I will not 
here attempt to undeceive thoſe who may have a+ 
dopted this opinion, by any kind of reaſoning, 
which, in matters of this ſort, is always in danger 
of being fallacious; but leave the deciſion of the 
matter to their own experience and obſervation ; not 
doubting but that they will ſind, that, if there are 
any plants which are not forwarded in their growth, 
by the judicious. application. of dung to the ſoil in 
which they are reared, the number is extremely 
mall, and chat the hawthorn is not one of a = 
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Ufficult to ſupply deficiencies afterwards than in 


eſſentially g 5. than in . 2 8 mode of 


\ 


the hedge ought to be lg bs wy «ge of weeds 
for ſeveral years; and that it ought Iikewife to. be 


preſerved from being broke down by cattle by means 
| of any kind of dead fence that may beſt ſuit the cir- 
cumſtance of the farmer to rear! ' A nobleniar in 
Scotland, 
tention to agriculture, and the many improvements 


who is eminently diſtinguiſhed by his at- 


that he hath made in that art, has lately contrived 


to effect both theſe purpoſes at onee, by facing with 
ſtones the ditch in which the hedge is planted} mas 
| king a ſmall ſquare hole for each thorn-plant; and 
cutting the ſtems of a ſufficient lengthy ſo as to per- 


mit them to come quite through the dike; ini whick 
fituation they advance as well 28 if no facing of ſtone 
had been there. In this way of planting, great care 
ought to be taken to reject bad plants; as it i more 


the common way; large plants are here alſo more 


— hedges. © 
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nod ſheltered #egions never experience z and, 
among theſe difficulties, may be xeckot 
that uf hardly getting hedges to grow. with 
facility, For, where a yayng hedge is much 
expoſed to violent and continued guſts of 
wind, no art will ever make it / riſe with. 10 
much freedom, or grow with ſuch luxuri- 
ance as it would do. in a more ſheltered lity 
— favourable expoſure. 
But, although it is. impoſſible 10 Fear 
en in this ſnuation, to ſo much pertec- 
zion as in the thers, * they may. be geared 


even 
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even there with a little attention and pains 
ſo as to become very fine fences. wa”, 
3 adviſcable, in other caſes, to plan 
the hedges upon the face of a bank, it be- 
- comes abſolutely neceſſary” i in ſuch an p 
fed ſituation as that I have no deſcribed: 
For the bank, by breaking the force of the 
wind, ſereens the young hedge from the 
violence of the blaſt, and allows it. to ad- 
vance, for ſome time, at firſt, gas much 
greater luxuriance t - 1 | 
we 4orzA (irt SURGOrRtD | oft nl ark 
But, as it may be areas 0 . to o grö 
24s high as the bank, it behoves the provi- 
C ding hufbandman to prepare for that event, 
and guard, with a wiſe forecaſt, againſt the 
inconvenience that may be 5 to ariſe 
from that circumſtanſge. 28410 
With this view, it will be proper for bim, 
inſtead of making a ſingle ditch, and plant- 
ing one hedge, to raiſe a pretty high bank, 
with a ditch on each fide af it, and a hedge 
11 ON 
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on each face of the bank; in which ſitua- 
tion, che bank W ill equally ſhelter e:ch of 
the two hedges, while they are lower than it; 


and, when they at length become as high 
as the bank, the one hedge will in a manner 
afford ſhelter to the other, ſo as to enable 


them to advance with much greater luxuri- 
ance than either of them v have done 
ſingly. q 
To effectuate this All more ebe let 
a row of ſervice- trees be planted along the 
top of the bank, at the diſtance of eighteen 
inches from each other, with a plant of e- 
glantine between each too ſervices. This 
plant will advance, in ſome degree, even in 
this expoſed ſituation; and, by its numerous 
ſhoots, covered with large leaves, will effec- 


tually ſcreen the hedge on each ſide of it, 


which, in its turn, will receive ſome ſupport 
and ſhelter from them, ſo that, they will be 
enabled to advance altogether, and form, in 


time, a cloſe, ſtrong, and beautiful feuce. 
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The ſervice is à tree but little known in 7 
Scotland, although it is one of thoſe that 
ought perhaps to be often cultivated there 
in preference to any other tree whatever, as 
it is more hardy, and, in an expoſed ſituation, 
affords more ſhelter to other plants than al- 
moſt any other tree 1 know : For it ſends | 
out a great many ſtrong branches from 'the 
under part of the ſtem, which, in time, af 
fume an upright dire ion, and continue to 
advance with vi gour, and carry many leaves 
to the very bottom, almoſt as long as the 
tree exiſts; ſo that, if it is not Pruned, it 
riſes a large cloſe buſh, till it attains the 
er Breſktree, 1 f 27 
It is of the ſame genus wht TOO 
ee—and has a great reſemblance” to it 'both 
in flower and fruit; its branches are more 
waving and pliant its leaves undivided 
broad and roumd, ſomewhat reſembling the 
elm but white and mealy on the dN nde 
It deſerves to be better known tha 
preſent. 
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. 


Although the haythorn makes a very, fine 
fence when planted alone ; I yet, it 1s rather / 
improved, by having f ſome plants of { ſweet- 
briar (Eglantine) interrgixed with it. For, 
although this Plant! is ſo weak and ſcraggling 
as never to. make a fence ſtrong engugh by 
itſelf; yet, a8 it advances v with ſuch prodi- 
gious rapidity, and is ſo entirely covered 
with prickles, it ſerves admirably well for 
intermixing with other ſtronger plants, for 
the purpoſe of thiekenigg a hedge: And, 


as the plants can be reared at a very trifling 

expence, I think they 1 may, on many occa- 

ſions, be employed with great propriety. | 
If you employ nothing elſe than haw- 


thorns n — ve; Ons Ou ſeven 


3s 4 1 E +. þ:-+. * » = 1 
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or eight inches a- part. But, your hedge 
will be more quickly reared, and at a more 
moderate expence, if they are planted at 


twelve inches a- part, with a plant of eglan- 
tine between every two thorns. But the e« 


glantine ſhould: be planted out when very 
young ; ; for, if the plants were large and 
ſtron gly rooted, the ſhoots would be ſo lu- 
Xuriant as to be in ſome danger of overtop- 
ping che thorns and choaking them. Plants 
of « one year's growth, if vigorous, are of the 
proper {ize for this purpoſe; and theſe will 
ka creme no o lopping before they are A e 
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It will be 3 to be the. peer 
with care, thefirſt winter after planting ; - and, 
| if 
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if there are any END either ſtinted or dead, 
they ſhould be taken out, and their places 
be immediately ſapplied by others, more vi- 
gorous, if poſſible, than thoſe that were 
planted the year before. For this purpoſe, 
every good huſbandman ſhould take care to 
reſerve a few of the fineſt plants that he 
can pick out, and of the freeſt ſhooting 
kinds of thorn, for there is a very great Af 
ference in this reſpect) which ſhould be kept 
in the richeſt part of the nurſery, and have 
the earth dug about them during the ſummer- 
ſeaſon, with the greateſt care, that their roots 
may be numerous and well formed. If he 
has taken this precaution, | and is at pains to 
open the bank with a ff pade, ſo as to allow 
the roots to be properly placed, and lifts 
them from the nurſery with due care, co- 
vering them immediately after planting 
with the richeſt earth that can be got, 
which ought to be further meliorated by a 
little well rotted dung, and cuts off tlie whole 
OP © = 
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of the top atithe time of planting; men wil 
in all probability, make ſuch ſhoots next year 
2s to be at once out of MP danger of being 
choaked by the others. But, if this ſmall 
"POP een Sete eren 

d late, and the. hedge wt = 
55 for ever afterwards full of lncu- 
nadie gaps, that _— have been effeQually 
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Nothing can be more > end to 2 
young hedge than an injudicious applica- 
tion of the ſciſſars; and, although it be ex- 
tremely common to clip the top of a hedge 
for a few years at firſt, even where it is to 
be diſcontinued ever 7 akterwards 5 5 yet, it 


would 
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excellence of. a hedge, 
cloſeneſs Now, 4 hedge can be made 


all the radical ſhoots, each 


ting the tops of 


of them is forced to ſend out a great many 


ſmaller ones, as in a pollard- tree; 3 and each 


„ 


of theſe, ſmall ſtems being cut again and a- 


gain, are divided into ſtill ſmaller and more 


numerous ramifications, till the number of 
theſe are increaſed. to ſuch a degree, and 
their ſize; of conſequence, lo much diminiſh- 


wt hardly. be. poſſible.t ta, contrivera rg, 
tice that would be more fda to it than. | 
this is. 
be chief ener that, co bee Fu 
ze, are ſtrength an 5 


ſtrong by nothing elſe than the vigour and 
ſze of the principal ſtems of which it is 
| compoſed. But, it is evident, that, by cut- 


ed, that the hedge may be ſaid to conſiſt en- 


tirely of an infinite number of ſmall twigs, 


cloſely interwoven with one another, which 
have not ſufficient ſtrength to make any con- 


Hlerable⸗ reſiſtance to a furious bull, who 
| will 
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Keith that be: nicks nce to attack, 
ervereloſe it may it may appear to be. But if, 

inftead of being cur in the top,” the thorn 
be allowed to advance upwards wichen hy 
interruption, its ſtem, like'that of any oth 
tree, will continue to enereaſe in ſize and 
ſtrength, and, in a ſhort time, become ſo 
large as to be able to reſiſt the whole force 
of my animal that we may have occaſi 
fear. They even, in time, become ſo large 
as to occupy almoſt the whole ſpace that was 
ori iginal ly left between the plants, ſo as to 
form a ſolid vegetable wall (if I may uſe that 
expreſſion) which' it is almoſt impoſlible for 
any force to overturn. - It is, therefore, ob- 
vious, that cutting the top of a hedge, when 
young, tends Ban to n! the e 
955 r 
2 will, perhaps, 470 a more e difficult taſk 
to convince the reader, that this practice like- 
viſe tende o diminiſh the thickucls of the 


- hedge; | 
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bei Ang, I flatter myſelf, that I 
ſhall be . to Yernontrate this as . as 

| When the principal ſtem YR any way is 
cut over, the ſap that would have gone to 


encreaſe the ſize of its top, being ſtopt in its 


aſcent, forces out a great many ſhoots all 
round the ſtem, immediately below the place 


where it has been cut over. And, when this 


is the caſe with a hedge, the number of 
ſhoots that are crowded together draw the 
ſuap ſo powerfully to that place, and occaſion 
ſuch : a deep ſhade below it, that all the ho- 
rizontal ſhoots that had ſprung out from the 
ſtem near the roots, being deprived of their 
nouriſhment, and the influences of the air, 
are checked in their growth, and in a ſhort 
time totally periſh; leaving the ſtem at the 
root __ naked and bare *, And, as there 
+ 36 are, 


: % 


bs * thoſe who have not paid much attention to 
we "m— of * may, * be at a loſs to 
com- 
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are, from chat RES no. branches ri ing- 


ing aendern from the under part x the 
4 em, 


comprehend the full force ah the argument made 
| — of, I ſhall here ſubjoin a few obſervations teng- 
ing to iluftrate i it more clear fzg -.; 
Ihe principal uſe of the branches of a tree, is, 5 
pump up the ſap from the roots, and diſtribute it pro- 
perly through the whole plant; ſo that the health of ; 
the tree, and form of the trunk, in a great meaſure 
depend, upon the, proper arrangement of theſe—— 
Every branch carries off from the ſtem a part of the | 
nouriſhment that is imbibed by the roots; and altho', 
in its paſſage, it ſerves to augment, the ſize of that 
part of the ſtem that is below it, yet the parts that 
= above i it receive no addition from the ſap that is | 
pumped up by this branch ; ſo that, if ſome branches 
are allowed to remain upon the ſtem near the root, 
and others at regular diſtances above one anothet᷑ to 
the top; the under part of the ſtem will beof a conſi- 
derable ſize, and it will taper gradually upwards, ſo 
as to ſtand extremely firm and ſecure, But, if all 
the branches are at once lopped away from the tem 
and it is allowed to remain naked to a. conſiderable 
height, it continues nearly of the ſame ſize from the 
root to the part where the branches begin to ſet out; 
| and, 
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lem, to an the th in its paſſage, and $7 
make! tt at 1 of it encreaſe in its fize, it 
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a WA: thus ſo long 754. der it is not We a 
ſufficient ſtrength to ſupport the top, ſo as to be, in 


many caſes, bent down towards the ground, and con- 


tinue to grow ina diſtorted and languiſhingcondition. Z 4 
This is more particularly obſervable in the broads- 


leaved Scots elm, and the freeſt ſhooting peat- trees, 
than in any other ſpecies of trees that I know: 
But the ſame phacnomenon i is obſervable i in all trees, 


in a ſmaller or great degree, according fo the v As pe 


or pliability ( 
But, as the ſap always more naturally aſcends in 


an uptight than in a lateral direction, if, by any 


means, ſeveral ſtrong ſhoots are made to ſpring from 
any part of the ſtem, theſe aſſume an upright direc- 
tion, and continue to draw away a great deal of noi. 
riſhment to themſelves ʒ ſo: that the weaker horizon 
tal ſhoats below. them, not being able to attract to 
themſelves a ſofficient quantity of ſap,” they begin to 
Janguiſh, till at length, more and more weakened 
: by the. ſhade and. dripping of the branches above 
them, they gradually fall away. Having thus, for a 


time, helped to encreaſe the ſize of the under part 


&, 


: 
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- there, continues "Gait: and; weekly; while 
the top, continuing to advance with luxu- 
riance, becomes ſo large and weighty. as to 


be, with difficulty, ſupported by theſe ſmall 


. naked thanks, which gradually become ba- 5 


rer and barer every year. But every one 
knows, that, if the bottom of a hedge is o- 
pen, it is of very little conſequence whether 


it be cloſe above or not: q And, I leave it to 


be determined by experience, whether this 


is nat, in general, the condition of hedges 


which have been clipped in the top when 


young 3 z ne in ee . whees the 


e. 


ol the > him, ſo as to enable it 3 * its 
top, nature gradually frees herſelf from theſe uſeleſs 


branches; and, by their gradual decay, the ſtem is 1 


left of that delicate taper · form which is beſt adapted 


both ſor ſtrength and beauty. This is the regular 
progreſs of nature, if left to herſelf. It ought to be 
the ſtudy of. man to improve upon the hints that ſhe * 


affords him, and to direct her operations ſo as that 
they may beſt concur with him in promoting his de- 
fign, 
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beige has inde" vigorous . 1 OR firſt Ws, 
year. And, if it ſhall be found, that this 1 is, V 
in general, the caſe, we muſt conclude, that | 
this praQtice' tends to make the hedge chin 
ner, às well as weaker than it Would: haye , 
been, if i it had been entirely omitted. 
But, if an hedge is allowed to advance i in 
height, without being cut in the top, the 
{mall branches that ſpring out near the root, 1: 
ing ſtarved by the extraordinary Tues 
tion, or ſuffocated'by the ſhade of too luxu- 
riant branches above them, continue to live, 
and detain a part of the ſap; ſo as to make 
the under part of the ſtem ſtill continue to 
encreaſe in ſize and ſtrength, and be well 
able to ſupport the ſmall top that. it thus ac- 
quires. And, if the moſt luxuriant ſide- 
branches that may ſpring out above, are, 
from time to time, pruned away, ſo a8 not 
to be allowed to overſhade thoſe that may 

be below; theſe laſt will continue to grow 

a long as the hedge exiſts, And as, by this 


manage- 
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management, there will be but fer ſide- 
branches of any conſiderable ſize, the prin- 
cipal ſtems will advance with very great vi- 
gour, graCual 7 RE] from the fo t up- 

wards. | C „„ 
3 cannot be too artful in NI the 
huſbandrr Nan to beſtow almoſt his whole at- 
tention to whe proper formation of the op 
right ſtems of the hedge; Becauſe, upon 
this, the whole future ſtrength of the hedge 
muſt entirely depend. And, if theſe are 
once rightly formed, it will be an eaſy mat- 
ter to give it every quality that we could 


wih for in 4 hedge. For, if theſe ſtrong 


ſtems ſhould even be entirely deſtitute of 
ſmall branches they may be made to puſh 
out abundance 'of them whenever it may be 
thought neceſſary, only by making a flight 
wound in the naked ſtem; where-ever you 
deſire that young branches ſhould appear: 
For, below every” ſuch wound), a number of 
{mall ſhoots will bring forth the enſuing 
. ſeaſon; 


o 
* 


1 
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a the points of Win Wine cut off, 


vill ſend out a ſtill greater number of ſmall 
twigs, which, by being frequently cut, will, | 
ina ſhort time, len a n as cloſe as 


could be deſired. 7, 

The truth of this Wen ing I, ul ex- 
perienced at a very early period of my life; 
for, having then had occaſion to « 


which had always been allowed to grow as 
nature prompted z never, that I know of, 
baving been touched either by knife or ſciſ- 


| lars, I found the branches ſtraggling very 


far on every ſide, all of which I cauſed to be 
cut off quite cloſe by the upright ſtems, 


which then were left entirely naked, and ap- 
| peared like as many may-poles. placed be- 


ſide one another. But, by cutting a good 
many ſlight notches all along theſe ſtems, at 
the diſtance of a few inches from one ano- 


ther, they were, in one year, entirely covered 
with young ſhoots; which, by being cut once 
or 


C Ireſs a gar- 
den that was ſurrounded by an old hedge, 


3s 8 


do „ * _— 
wo 
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_ time formed a covering ſo very cloſe, t 
was hardly poſſible to ſee any object through 
it at any part. Nor did I ever, in my life, 

ſee a hedge, that, either for ſtrength or beau- ; 
ty, could be compared with this one. Ma- 
ny of the ſtems being ſix or eight inches in 
diameter; and they grew ſo cloſe to one a- 
nother, that no animal larger than a ſmall 
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or twice in one 8 put out ſuch a num- 
| ber of ſmaller ramifications, as in a Hort 


bird could poſſibly have penetrated i K. 
From theſe obſervations, IJ hope, it will 
appear evident, that, if we wiſh to have 
a right hedge, either for ſtrength or cloſe. 
neſs, it is of importance never to ſhorten 


the top-ſhoots ; ; at leaſt, while it is young. 


But, it is always of uſe to prune the fides ; 


cutting off all the lateral ſhoots, with the 
ſciſſars, quite cloſs to the upright ſtems, af- 


ter the firſt year's growth. And if, after 


the growth of the ſecond year, it ſhould | 
ſo happen, that too many ſhoots have ſprung 


out 
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out at <a top of the; firſt year's ſhoots, 
(which, very frequently is the caſe,) theſe, 
ſapernumeraries ſhould be cautiouſi y pruned 
away with a knife; taking out all the 
ſtrong upright growing branches, excepting. 
one for a ſtem ; being always particularly 
careful to cut them away quite cloſe to the 
ſtem from which they ſpring: For, if thia 
caution were neglected, a greater number 
of ſhoots would ſpring out from the wound, 
and the malady be increaſed rather than di- 
miniſhed. 
If theſe Seen ee are 1 to, he 
hedge will need no other care ever afterwards, 
but to be defended from. cattle, kept free of 


1 
, weeds, and clipped in the ſides once a-year 


for ſome time; being always careful, at each 
clipping, to go as cloſe to the laſt as can be 
eaſily done. But, in a particular manner, be 
attentive, the firſt time you perform this ope- 
ration, to clip i it as near to the upright ſtems 
as Pape: Bates as theſe ſide- branches muſt 
K always 
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always extend a little farther at THR 20 
ting, if this caution is not obſerved, theſe 
lateral ſhanks will, in time, become naked; 
and the interval between the ribs, (as the 
upright ſhoots may properly be called, ) aud 
the reticular tegument (or ſkin) that covers 
the ſurface, would be too e and form a 
very diſagreeable void. TL A; DLL £401 
If theſe rules are obſe 5 ao 1 few 
years, the hedge, whileit advances in height, | 
will become as cloſe in che ſides as could be 
wiſhed for. And, although the clipping of 
the ſides ſhould be diſcontinued after a few 
years, it will be in no danger of running into 
great diſorder; for, as the vigour of the fide- 
ſhoots will have been much diminiſhed by 
having been ſo frequently divided, none of 
them will afterwards adyanee to ſuch a di- 
ſtauce as to deform or hurt the Aedget ſo 
that this operation may be diſcontinued, 
unieſd . ern Ie mn —' a f 
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But is, from the ganas of ths, foil i. in 
5 ene hedge is planted, or from any 


other cauſe, it ſhould ſo. happen, that, after 4 


* 
fee years, the hedge becomes ſickly, and 
y the plants turn poor and ſtinted in Ppear- 


[- ance, the eaſieſt and only effectual Temedy 


ö for that diſeaſe, -18 to cut the ſtems of the 
f plants clean over, at the height of an inch 
s or tvro above the ground; after which they 
f will ſend forth much ſtronger ſhoots than they 
5 ever would have done wit hout this operation. 


* And, if the hedge be kept fr ee of weeds, 


* and trained afterwards in the manner above 
bdeſeribed, it will, in almoſt every caſe, be re- 
| covered, and rendered freſh and vigorous. 
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This amputation ought to be E 
in autumn, or the beginning of winter; and, 
in the ſpring, when the young buds begin to 
ſhow themſelves, the ſtumps ought to be exa- 
mined with care, and all the buds'be rubbed 
off, excepting one or two of the ſtrongeſt 
and beſt placed, which ſhould be left for 
a ſtem. For, if the numerous buds that 
ſpring forth round the ſtem are allowed to 
ſpring up undiſturbed, they will become, 1 in a 
few years, as weak and ſtinted as before; | 
and the hedge will never afterwards be able 
to attain any confiderable height, ſtren gth, or 
healthfulneſs.—1 have ſeen many 0 
that have been repeatedly cut over, totally 
ruined, by 'not having attended to this cir- 
cumſtance in proper tim. 
If the ground, for fixteen or twenty feet 
on each fide of the hedge, be fallowed at the 
time that this operation is performed, and 
get a thorough dreſſing with rich manures, 
| and be kept in high ger for ſome years 
after- 
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8. by 9554 a and meliorating 


crops, the hedge: will proſper much better 
een omitted, eſpecially if it 


than if this had 
has been planted on the level ee or on 
the bank ny 4 ſhallow ditals, 50855 
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It b „ that a * may 


have been long neglected, and be, in gene- 


ral, in a healthy ſtate, but full of gaps and 
openings, or ſo thin and ſtraggling, as to 
form but a very imperfect ſort of fence. On 
theſe occaſions, it is in vain. to hope to fill 
up the gaps by planting young quicks; for 
theſe would always be outgrown, choaked, 
and ſtarved by the old plants: Nor could 
it be recovered by cutting clear over by the 

roots; 


" op Gn 
p 
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roots; 'as the gaps would ftill continue 
- Where they formerly were. Thie only me- 
thods that I know' of rendefing this à fende 
ares either to mend up the gapb with dead 
wood, or to plaſt the hedge: Which laſt o- 
peration is always the moſt eligible, Where 
the gaps are not too large to _ oy "Ong 
| cured by this means. #1 
Ihe operation I Here ol laing may 
be defined, a wattling made HF living wood. 
To form this, ſomeꝭſtems are firſt ſelected 
to be left as ſtakes, at proper diſtances, the 
tops of which are all eut over at the height 
of four feet from the root. e ee 
4 0 fide-branches! of the other pat 
"are alſo lopped away. geber of che fe- 
mafning pen are then cut over, doſe by 
the gr ground, at convenient diſtances ; and 
"the tag ite are cut, perhaps half 
* | through, fo 48 to permit them to be bent to 


"one fide; They are then beft down atmo if -- 
by ts A horizontal poſtion, and inter woven bb 


with 


* 


alf 


with the: ih e 09 betain them: 


in that poſition.” Care ought to be taken 


that theſe be laid very low, at thoſe places | 
where there were formerly gaps; which 
ought to he! farther' ſtrengthened by ſome 
dead ſtakes, or truncheons' of willows, which 
will frequently” take root in this caſe, and 


continue to Eve. And ſometimes a plant of 
Eglantine will be able to overeome the diffl- 


culties it there meets with, ſtrike root, and 


grow up ſo as to krengthen tie bedgze in a 


moſt effectual — OR 

The operator begins at one al of the 
field, and proceeds regularly forward, bend- 
ing all the ſtems in one direction, ſo as that 


„„ 


the points riſe above the roots of the others, 


ll the whole wattling is compleated to the 
ſame e height a as the uprighte; after whick it 

8 expert operator will png this work ; 
with much greater expedition, than one who 


has 
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not ſeen it done could, eaſily imagine. os. 
as all the diagonal wattlings continue to live, 
and ſend out ſhoots from many parts of their 
ſtems, and, as the upright ſhoots that riſe 
from the ſtumps of thoſe plants that have 
been c cut over, quickly ruſh up through the 
whole hedge, theſe ſerve to unite the whole 

into one entire maſs, that forms Aa Arps 
durable, and beautiful fence. 

This is the beſt method of recovering an 

old neglected hedge, that hath as TR come 
to wy TO i Sear wir 


* AIX. 


Beuthen = oreventing- 8 young. T "IR 
/a Hedge. from being killed m Winter. 


In ſome caſes, it happens that the 
young ſhoots of a hedge are killed every 


9 winter; ; in which caſe, it ſoon becomes 
dead 
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dead and. unſightly, and can never riſe to 
any conſiderable height. A remedy for this 


diſeaſe may therefore be wiſhed for. 
Joung hedges are obſerved to be chiefly 


affected with this diſorder ; and it is al- 


moſt always occaſioned by an inj udicious 


management of the hedge, by means of 
which it has been forced to ſend out too . 


5 great a number of ſhoots in ſummer; that are 


thus rendered ſo ſmall and weakly, as to be 
unable to reſiſt the ſevere weather in winter. 
It often happens that the owner of a 
young hedge, with a view to render it very 
thick and cloſe, cuts it over with the ſhears 
a few inches above the ground, the firſt win- 


ter after planting ; in conſequence of which 


many ſmall ſhoots ſpring out from each of 
the ſtems that has been eut over Each of 
which being afterwards cut over in the ſame 
manner, ſends forth a ſtill greater number 
of ſhoots, | which are ſmaller and ſmaller, in L 
een to * r number. * 


L .-- 


*) 
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-If the ſoil in which the hedge * been 
| Cs: is poor, in conſequenee of this ma- 
nagement, the drapchgs, after a few years, 
become fo numerous, that the hedge is unable 
to ſend out any ſhoots at all, and the utmoſt 
exertion of the vegetative powers. enables it 
only to put forth leaves. Theſe leaves are 
renewed in a ſickly ſtate for ſome years, 
and, at laſt, ceaſe to grow at all—the branches 
become cavered with fog. and the der 

periſhes entirely. Sh 
But, if the foil be very 40 1 
ing this great multiplication of the ſtems, the 
roots will ſtill have ſufficient vigour to force 
out a great many ſmall ſhoots, which ad- 
vance to a great length, but never attain a 
proportional thickneſs. And, as the vigour 
of the hedge makes them continue to ve- 
getate very late in autumn, the froſts 
come on before the tops of theſe dangling 
ſhoots have attained any degree of woody. 
firmneſs ; 3 ww that . are killed almoſt 
_ 


guard carefully againſt ſhortening them, 4 


their continuing to grow later in the ſeaſon 


— 


AND FE N CE g | 83 


entirely by i it; the white hedge becomes es- 
vered with theſe long dead ſhoots, which are 
always diſagreeable to look at, and uſually 


indicate the approaching end of the hedge. 


The cauſes of the diſorder being thus ex- 
plained, it will readily occur, that the only 


radical cure is amputation; which, by giving 


an opportunity to begin with training the 


hedge ane w, gives us alſo an opportunity of 


avoiding the errors that occaſioned it. In this 


cale, care ought | to be taken to cut the plants as 
cloſe to the ground as poſſible, a as there the tems 


will be leſs numerous than at any greater 


height: And particular attention ought to 


be had to allow very few ſhoots to ariſe from. 


the ſtems that have been cut over, and to 
M43 


But, as the roots, in the caſe here ſyppo- 


fed, will be very ftrong, the ſhoots that are 


allowed to ſpring from the ſtems will be very 
vigorous, and. there will be ſome, danger of 


than 
' 


- 4 = a o — . - 
= a 0 — - —— , 4 - 
Pt hey =_ l a bs o + + #& . Y l = 
Fon = 3 ITT 1 og — Fey E r 
F g 


1 eat 


Ah . 
ve. 8 = »- I 


t 
P 


$ OF INCLOSURES, 


than they ought in aer to do; in which I 
caſe, ſome part of the top of the ſhoot may 


perhaps be killed the firſt winter, which 


ought, it poſlible, to be prevented. This 
can only be effectually done, by giving a 
check to the vegetation in autumn, ſo as to 
allow the young ſhoots to harden in the 
points before the winter approaches. If 
any of the leaves or branches of a tree are 
cut away, while it is in the ſtate of vegeta- 
tion, the whole plant feels the loſs, and it 
ſuffers a temporary check in its growth, in 
proportion to the loſs that it thus ſuſtains. 
To check, therefore, the vi gorous vegetation 
at the end of autumn, it will be prudent to 
chuſe the beginning of September for the 
time of lopping off all the ſupernumera- 
” branches from the young hedge, and 
for clipping off the ſide- branches that have 
have ſprung out from it; which will, i in ge- 
neral, be ſufficient to give it ſuch a check in 


its growth at that ſeaſon, as vil prevent any 
| of 


G 
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of the ſhoots FEI advancing afterwards. If 
the hedge i is extremely vigorous, a few buds 
may be allowed to grow upon the large 
ſtumps in the ſpring, with a view. to be cut 
off at this ſeaſon, which will tend to ſtop the 


| "OHA of the 8 till more 5e 
ally. 


By. this mode of management, b, che TR 


may be. preſerved entire through | the firſt 


winter. And, as the ſhoots | become leſs 
vigorous every ſucceſſive ſeaſon, there will 
be leſs difficulty in preſerving them at 
any future period. It will always be proper, 
however, to trim the ſides of a very vigo- 
rous hedge for ſome years, while it is young, 
about the ſame. ſeaſon of the year, which 
will tend powerfully to prevent this malady, 
But, when the hed ge has advanced to any 
conſiderable height, i it will be equally proper 
to clip it during any of the winter-months, 


before Candlemas. | 


It deſerves to be remarked, before we leave 
this article, that the diſeaſe here complained 


TE 
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of is ſeldom PRETTY but in ſituations that 
are pretty much expoſed. —And there are 
ſome ſituations ſo very much expoſed to 
boiſterous witds; that no care in training the 
hedge will be ſufficient to preſerve it. In theſe 
caſes, the hedges muſt be protected from the 
violence of the blaſts, by the means preſeri- 
bed ; XIII. which, united with the manage- 
metit here recommended, will ſeldom Talk to 


_ efficacious, 1 


1 **. e 
71 * ful grown ab., 


Ik) you live in a country where fewel i is | not 
| ſcarce, I would adviſe never to cut the top 

of the hedge at all, but rather allow i It to 
LOTS, + in all the beautiful luxu- 
riance of nature; by which means i will 
not only afford a much better ſhelter t to the 
fields, but will allo, 3 in time, come to be an- 
nually covered with beautiful tufts of bloſ- 
ſom, which diffuſe an agreeable aromatic o- 


dour 
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4 to a conſiderable diſtance around, and 
are ſucceeded by large cluſters of berries 
that are very agreeable to the eye; ſo that 


it becomes, in this ſtate, one of the fineſt 


ornamental ſhrubs that this climate 2 


d 
But, if firong neceſſity coil you to cut 


your hedge, for the ſake of billets, at any 
rate, allow it to have attained. a conſiderable 


degree of ſtrength before you think of cut- 


ting it for the firſt time, and then cut the 
tops clean over, at the height of four or five 


feet from the ground; which operation may 
be repeated afterwards, as often as ſhall be 


found neceſſary; ; taking care, after each cut- 


ting, to lop off all the luxuriant ſide- branches | 
that may chance to ſpring out in conſequence 
of that operation, which might be in danger 
of hurting the. ſide-ſhoots that may. be be- 
low. 
In this way, you may have a very pat | 
hedge ; ; hut, i it will neither afford ſoch ſhelter 
to 
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to your field, nor be ſo beautiful, as if i had 
never vert touched at aa at the EPL: 


Born . ESE: 
h 
Oy ; 


5 FT 
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5 be 


- Althou gh ornament ou 10 only to be con- 


fidered as a ſecondary object by the farmer; 
yet, where it can be united with the uſeful, 


it need not be wholly diſregarded. The 


country is, perhaps, the beſt field for allow- 


ing the ſympathetic affections of the mind 


to be exerted with the moſt unbounded free- 


dom, Which forms the baſis of that deſire 
for univerſal harmony, that conſtitutes a true 


and correct taſte; ; which 1 is, perhaps, the beſt | 
preſervative that the mind can ever meet 
with, againſt every low and ſordid affection. 
Let not, then, the man, who wiſhes to be 
extenſively uſeful to his country, to his fa- 


mily, and, of conſequence, to himſelf, cloſe 
his 


_—_— 


eb ry  . pod 
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his eyes upon the Beale of hlthrd: but ra- 
ther allow them to ſhed their benign influ- 
ences on his ſpirit. It will ferye to ſhorten 


his labour and ſweeten his toil ; will help to 


brighten thoſe gloomy intervals that the 
mind, which, is totally occupied with ſordid 


views, muſt frequently experience, and be a 


ſource of content and chearfulneſs, which 
muſt ever conſtitute one principal ingredient 
of rural and domeſtic felicity, | wel 

If, then, you do not deſpiſe ornament en- 
tirely, or diſregard the beauties of nature, 


vou may render your hedges” very beautiful, 
without any additional expence, by inter- 


mixing a few plants of pyracantha with your 
thorns when you plant them. The pyra- 


cantha (evergreen thorn) is one of the moſt 


beautiful evergreens that we have in this 
country; 3 but, as it is 3 weakly plant, unable 
to ſupport itſelf, it has, i in general, been but 
little attended to. If a lip. of this. were 
planted between every ſecond or r third thorn, 
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_ 
it would, in a ſhort time, ſpread ſo far on 
every ſide, as to meet; and, being ſupported 
by the hawthorn, would riſe to the top of 
the hedge, and render the whole as beauti- 
ful as if it were compoſed of this plant alone. 
And, as its large cluſters of ſcarlet berries 
hang upon it, during the greateſt part of the 
winter-ſeaſon, by, it, the hedge would be made 
not aly cloſer - and warmer during the 
winter, but alſo, more pleaſing to the eye 
than it atherwiſe would have been. This | 
plant is not an exceeding quick grower, but 
it is by no means difficult to rear; every twig 
of it, if tuck into a good ſoil, taking root as 
readily as a willow. As 1 have planted i it in 
this manner among my own hedges, and 
find it anſwer the intended purpoſe, I can 
recommend it with the greater freedom. . 
If you are deſirous of rendering your 
heave ſtill more agreeable, it may be eaſily 
done, by planting, through them, a few twigs. 
of different kinds of honeyſuckles (wood- 


bine) ; 


Is 
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ac or hath with them a few of 


the moſt hafdy and freeſt ſhooting kinds of 
' roſes; which will grow without any extraor- 


dinary degree of attention or care: It will 
be beſt, however, not to plant the honey- 
ſuckles till the hedge is two or three years 


old; as ſome kinds of theſe grow (6 very faſt | 


as might put the hedge in ſome danger of 
being choaked by them, if they were planted 
at the ſame time with it. A few plants of 


the crab-tree; intermixed with the white= 


thorn, form alſo a moſt agreeable variety, as 
the beautiful bluſh-coloured bloſſom of that 
plant; ſo 9 in dummer, is mai de- 


lightful.” | 


1 might here eümeraté {everat other. 


ſhrubs that could, with pfopriety, be em- 


ployed fot adorning hedges; but, as this is; 
in ſoine meaſure, foreign to the defigh df this 


eſſay, which is chiefly calculated to convey 


uſeful keen one more > than the e 
hints 
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of the Uſe / the Willow 3 in n Fencin 14. 1 
Although the white-thorn WA in general, 
= moſt proper plant for making fences, 
yet, there are ſeveral others that may be ſuc- 
ceſsfully employed e on ſome oecaſions ; which, 
for ſome particular, purpoſes, may be even 
preferable to it. Among theſe, you will 


perhaps be ſurpriſed to hear me mention the 
willow; yet, I have found that it may be 


employed, in ſome caſes, with very great ad- 
vantage, by a particular method of training 
it, not generally known, which 1 n now 
endeavour to deſcribe. e 
It is, in general, imapined, that the iſ 
low. can be mage to.thrive no where, except 
in wet or boggy ground; but this is one of 
thoſe vulgar errors, e upon inaccu- 
rate 
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rate Win too often to be met with 
on ſubjects relating to rural affairs. For, exe 


perience has ſufficiently convinced me, that 
this plant will not only grow, but thrive, in 
any rich well cultivated foil, {unleſs in par- 
ticular circumſtances that need not vater * 
mentioned), even although it be of a ve 


dry nature . It could not, however, in 
ee exons ie NNN 


C To ren" in ſane? 0e the prejudice that 
might, perhaps, ariſe in the mind of inattentive ob · 
ſervers againſt the writer, for the ſeemingly para- 


doxical affertion in the text, it will not be i improper | 


here, to mention a few facts relating to this ſubject, 
that their own future experience and obſervation 
will enable them to judge of impartially. ? 
Water is not more eſſentially neceſfary to the chti⸗ 
ring of the willow than to moſt other plants or trees ; 
but only is, on many occaſions, incidentally uſeful, 
as tending to promote that particular tenderneſ, 
and eaſy penetrability of ſoil, which i is eſſentially ne- 


ceſſary to the health, if not to the very exiſtence of 
this ſpecies of plants. As a proof of this, recolleck, | 
if ever you ſaw any kind of willow thrive i in 15 | 

can 
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tral, be made to thrive, if planted in the 
lame manner? as s thorns nor would it, in 
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can properly be called a qusgwite, vbhers the ſoil is 
8 ſwelled up with ſuch a ſuperabundance of water, as 
do be reduced to a ſort of ſemifluid ſtate. Again, 

1 Did you ever ſee willows thrive, if planted upon a 


, 


\ ö hard, poor, clayey foil, however much the ſurface may 
3 be covered with water? 1 fooliſhly, in my young- 
1 . er years, planted ſeveral pieces of ground of this na- 


ture with, illows, bur without any ſort. of ſuceels. 
Again, although it is rare to meet with a Gady. foil 
that is ſo much ſubjected to wetneſs, as to be nevet 
dry through a whole ſeaſon, yet I once, met with a 
caſe of that kind; the ſituation being ſo low, that; 
notwithſtanding the beſt drains that, could be made 

from it, the ditches were never dry. Willows were 

planted upon the face of the ditch, &, as never to be 
above ſix inches from the water; but the greateſt 
| ſhoots that ever they 1 made in one ſeaſon, did not ex- 

ceed ſix inches. If Four obſervations ſhall concur 

with mine in theſe. examples, we will be obliged to 

| | conclude, that. wetneſs does not, in al caſes, cauſe 

| | villows to proſper. Tas 
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any ceſpeck. be. proper to train it up * A 


On the other hand, pleaſe again to recollect, if N 
ever you ſaw willows planted in a rich mellow gar⸗ 
gen · mold, (if the ſoil was not a hard ſand or gra- 
vel), which did not ſend out luxuriant ſhoots, whether 
the Gtuation was dry or otherwiſe ? I am diſpoſed to 
think that you have not. For, altho I have tried the 


experiment feveral times, it has never once failed 


with me. And, I have frequently had ſhoots of wil. 


| lows from eight to nine feet in length, in one ſeaſon, 
upon ſoils naturally as dry as almoſt any could be.—In 


ſhort, the reſults of all my obfervations, relating to 


the growth of willows, are, That they will thrive on- 


ly in fuch ſoils as are of a foft light nature, which 
are eaſily penetrated by the roots of this plant 
That unmellowed clays are too coherent for them 3 


and that ſand, by falling too cloſely together, 


makes too much reſiſtance to the roots. That rieb 


garden -n. old, if kept open by frequent digging, is 


always in a proper ſtate for them: — That banks of 


mellow earth, by the ſides of rivulets or running- 


water, which often riſes near the ſurface of them, 
þy being 1 always ſoft by the natural moiſturg, 
without 


as beſt for chat plant. The w 
could ſeldom” be fucce sfully employed, but 
for dividing into ſeparate incloſures any ex- 
tenſive field of rich ground. And, as it is 
alraye rene to FEE the foil i into as good 
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adheſiveneſs of the ſoil, are peculiarly proper for 


rearing this plant: That even clayey ſoils, or ſuch 


as tend towards clay, if not abſolutely pure and rigid, 
when lying ſo low as to be within the reach of wa- 


ter, if thrown: up into narrow banks or ridges by the 


ſpade, having ditches between each, always, or for 
the greateſt part of the year, filled with water, will, 
by this management, be rendered very proper for 
rearing this plant, Becauſe, in this ſituation, the 
ridge, being above the level of the water, is expoſed 


to the meliorating influences of the ſun and air, and 


being conſtantly kept moderately damp by the ſuc- 
tion of the roots of the plants that grow upon it, the 
mold quickly acquires that mellow richneſs ſo neceſ · 


ſary for the well-being of the willow. Whether 


theſe obſervations are juſt or not, future ERPericnes - 
_ oller ton will determine. 18 * 0 


low, asa fence, | 
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poſſible 8 a W of this kind 
is — in it, the eaſieſt method of putting 
it into the neceſſary high tilth, will be to 
mark off the boundaries of your ſeveral 
fields in the winter, or early in the ſprings 
with a deſign to give a complete fallow to a 
narrow ridge, fix or eight feet bread, in the 
middle of which the hedge is intended to be 
planted the enſuing winter. This ridge b 
ought to be frequently ploughed during the 
ſummer- ſeaſon, and, i in autumn, be well ma+ 
nured with dung, or lime, pr both, (for it 
cannot be made too rich) and be r 
formed into a ridge before winter. 
Having prepared the ground i in this man- 
ner, it will be in readineſs to receive the 
hedge, which ought to be planted as early 
in winter as can be got conveniently done; 
as the willow is as much hurt by being 
planted late in the ſpring, as the hawthorn, 
(FX.) But, before you begin to make a 
fence of this kind, it will be neceſſary to 
| N | | pron. 
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PP a ſufficient number of n 
will be beft done by previouſly rearing: them 
2 a nurſery of your own, as near the field 
to be incloſed as you can conveniently have | 
it. For, as they are very bulky, the carriage 
of them would be troubleſome, if they 
were brought from any oaks diſtance. 
The beſt kinds of willow for this uſe, are ſuch | 
as make the longeſt and ſtrongeſt thoots, 
and are not of a brittle nature. All the large 
kinds of hoop-willows may be employed for 
this purpoſe ; but, there is another kind, 
with ſtronger and more taper ſhoots, cover- 
ed with a dark green bark when young, 
which, upon the older ſhoots, becomes of an 
aſh- gray, of a firm texture, and a little rough 
to the touch. The leaves are not ſo long, 
and a great deal broader than thoſe of the 
common hoop-willow, pretty thick, and of 

a dark green colour. What name this ſpe- 
cies of willow is uſually known by, I cannot 
tell; but, as it dra very quickly of a 
FI large 
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large: ſize at the root; and is ſtrong and firm; 
it ought to be made choice of for this pur- 
| poſe; in n n other kinds that 8 
have ſeen 25 
rn — er be wh two o or bree 
years growth before they can be properly 
uſed,. and ſhould never be leſs than eight or 
nine feet in length. Theſe ought to be cut 
over cloſe. by the ground immediately before 
plantings and. carried * Md at heit 
whole length. Ps fc 
The planter —— fireiched a bas L 
the middle of the ridge which was prepared 
for their reception, begins at one end theres 
of, thruſting a ro of theſe plants firmly in- 
to the ground, cloſe by the ſide of the line, 
at the diſtance of eighteen or twenty inches 
from one another; making them all ſlant a 
litle to one ſide in a direction parallel to the 
line. This being finiſhed, let him begin at 
the oppoſite end of the line, and plant ano- 
ther row in the intervals between the plants 
| of 
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of the former row 3 — theſe: indfive 2 
much as the others, but in a direction exactly 
contrary; and then plaiting "theſe baſkets 
ways, work them into lozenges like a net, 
faſtening tlie tops by plaiting the ſmall twigs 
with one another, which, with very little 


trouble, may be made to bind together very 
firm ly. The whole, when finiſhed, aſſumes 
a very beautiful net-like appearance, as is re- 
preſented at fig. th ; and ig at firſt a tole- 


rable good defence: And, as theſe plants 
immediately take root and quickly encreaſe 
in ſize, it becomes, after a few years, a very 


ſtrong fence, which nothing can penetrate. 


This kind of bedge 1 myſelf have em- 


| ployed, and find that a man may plant and 


twiſt properly about a hundred yards in a 
day, if the plants be laid down to his hand: 
And, in a ſituation ſuch as I have deſeribed, 
I know no kind of fence which could be 
reared at ſuch a ſmall expence,—ſo quick- 
ly become a defence, and continue fo long 

̃ in 


an a order. But it will be — im- 
proved by putting a plant of eglantine be- 
tween each two plants of willow, which 


will quickly climb up and be ſupported by 


them; and, by its numerous prickles, would: 
effectually preſerve the defenceleſs willow 
from being browſed upon by cattle. _ 


As it will be neceſſary to keep the nor- 


tow ridge, upon which the hedge is planted, 


in culture for one year at leaſt, that the 


plants of eglantine may not be choaked by 
| weeds, and the roots of the willow may be 
allowed to ſpread with the greater eaſe in 
the tender mold produced by this means, it 


will be proper to ſtir the earth once or twice 
by a gentle horſe-hoe in the beginning of 


' ſummer j and, in the month of J une, it may 
be ſowed with turnips, or planted with col- 


worts, which will ab n repay the ex- 
n of hy — udn 
| | n 
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= — 0 oY employed. for | Fi fence, 
with Proprivty Thus is a tree that has been: 


* Iris faid to be one of the quickeſt 
growing trees that is found in northern 
elimates; and the wood is laid. to be of as 
great value to the huſbandman as either aſh. 
or elm. It is eaſily propagated. hy euttings 
| like the willow, and, like it, deligbts in a 
rich mellowy oil; tending. a little au 
dampneſs, in which it grows with amazing 
vigour; riſing with a ſtrong upright ſtem, / 


growing. three or four feet in n Height each 
year 


=, 
* 


the dae ebe bse by thigp pre- 


- 


| AND EN ES. 1 
year for ſome time, whole uin young, nd 5 


its molt vrgorous ſtate. L 13 £11 


e eaſily ee 


But, although it may 


by cuttinga, yet it is always adviſeable to 
plant theſe {firſt in a nurfery of rich garden“ 


mold, Where they may be allowed totale 


root, ard acquire: a lirtle ſtrengrh before they 
are planted Gut, here they ate to remain in 


a hedge For, as ſome of theſe uſually do not 
n e eee Were Ore 
»in the growth 


y have been nurſed. a 


caution. After t 


2 year or two, and have formed good roots, 
they may be taken up and planted on a bank 
in the fame manner as thorns, managing 


them in every reſpect as the thorns (S XII. 
XIII. XIV.) ; onhy obſerving to put a plant ef 
eglantine for every plant of poplar for the 


whole length of the hedge. And, as this 


tree would, in all probability, (for 1 here 
ak only from analogy, never r having ſeen 


them 


n OP: INCLOS 
5 cbem planted in this ways} mths very __ 7 


TRE s 


ſhoots, they would ſoon be large enough to 


form a very ſtrong fence; and the eglantine 
would furniſh the defenſive prickles which 
this plant ſtands ſo much in need of. But, 
the way in which I apprehend: that this 


plant might be moſt advantageouſly employ 


wh in fencing, would. be as follows. 


Let the young plants remain in the nur⸗ 


fy. till they Are become as large at the root 


as the wriſt of an ordinary man, which may 


be expected to be the caſe in four or fue 


years from the time of planting; taking care 


to dig the earth each year between the rows, 


that the plants may have abundance of ſhort 


well formed roots. When the plants are of 


a proper ſize, prepare à ridge to receive 


them, exactly in the ſame manner as was 
directed for the willows (& XXII.) and, ha- 
ving firſt cut off all their tops at the height 


of four or five feet from the ground, raiſe 
them from the nurſery with as great — 


a 


A D TE * £24 inn 


af you! can,—carry them directly to the 
ridge, and plant a row of theſe in the middle 


of it, in an upright poſition, at the diſtance 
of one foot from one another; which will 
m/a ſort of railing, Jas is repreſented at 
th; always taking eare to put a plant 
between 3 two eee ee. 


| more 6 Shay toge mer 0 in 
ſome Wesir to prevent cattle from attempt; 
ing ſo readily to ruſh through between them 
at firſt, it will be of uſe to twiſt ſome 
ſhoots of willows along their top. as is re- 
preſented in the figure or, in places where 
theſe cannot be had, a ſtrong rope of ftraw 
twiſted andy | hd eee as a SER 
for it. 1961 11 
| Theſe trees would not fall to ſend out 

ſtrong ſhoots from the top of every ſtem, as 
at E. which would quickly arrive at a conſi- 
derable magnitude; ; and the root- ſtems eur 
. creaſing” i in ſize proportionally, would 
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time cloſe: the intervals. fo. much, * that W 
animal whatever could break through it. 
The tops of theſe trees might be eb 
aut over at the height of five feet. 

ground, whenever the ſhoots ee i 
the magnitude that ſhould, be thoughs, the 
molt proper for the, purpoſe, that they might 
he deſigned for; Whether it was, walking- = 
ſtaffs, hurdles, hop-poles,, ſhafis to carts, or 
any other uſe that the peculiarities of the 
| ſituation might render moſt advantageous ; 
and wauld thus, in all probability, afford a 
profit to, the farmer much greater than could 


be drawn from any other kind of fence 


whatever. Reader, obſerve, 0 do 108” 9 ak 
from, experience. W hat J here hint il on 


probable conjecture; let it, therefore, make 


no further impreſſion on your. mind than 
reaſon ſeems to authoriſe *, Fei ood belt og 
| 116 le XXIV. 
Since writing the above, 1 TAE witli ſome * 


faſt that ſem to. pon that the Lombardy poplar ia 
„ 0 des 
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_  Anothet plant "os may be enge 
for the ſame purpoſes, and in the ſame 


manner as the laſt mentioned. is the wild 


ſervice, ſometimes called the mountainsaſh; 


or rawn- tree. This is one of the quickeſt 


growing trees, for a dry barren wil; that is 


known in this country; It grows upright, 
and tapers 1e from the foot=—Is ex- 


Geely 


not ſuch an exceeding quick growet, or valuable tree 
in other reſpects as we were made to believe when 
it was firſt introduced into Great Britain. But, as 


ſeveral kinds of ſtrong upright ſhootitig willows 


might be employed as a fence in this way, as well 
| as the elm, hornbeam, &c. I chuſe to let the paſ: 
ſage remain without further correction. 
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* 


tremely firm in the ſtem, and is hurt *Y no 


ſort of expoſure. At this Preſent time, 1 
have ſome plants of it growing upon a very 
d indifferent ſoil, which, in eight years from 
the time of ſowing the ſeeds, are about | 


48 


twelve feet j in height, and eight c or nine inch- 
es in girt at the root; + that, I think, there 


is but little doubt, but that, theſe trees mi 


be employed for a fence 1 in the ſame manner 


as Was deſcribed for the poplars, upon ſuch 


©: 3 


for them. This tree ought to be raiſed, Thom 


ſeeds, i in the ſame manner as the hawthorn ;— 


| tranſplanted. from the ſeed- bed at one or hes 
year's growth. into a rich garden: mold, and, 
| in four or five years, they would be fir for 
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The al 


purpoſe upom damp ſoils. If propagated. | 
from ſeeds, it riſes upright, and grows very 


faſt ; and, being ſtrong in its ſhoots, would 


be well adapted for this uſe. 
Hedges are undoubtedly the beſt fences ; 
and would, on almoſt all occaſions, be pre- 


ferable to thoſe of every other kind, were 


they not ſo long of coming to perfection 
after they are planted, and ſo difficult to be 
preſerved from other accidents 4 during that 


period; ſo that it has hitherto been a defide= 


that ſhould be an immediate fende us a wall, 
and laſting as a hedge. Whether the fout 
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0 poſe in the manner above propoſed, Iwill not 
take upon ine to fy; but as the matter is 
of conſiderable importance, and there ſeems 


be of ſome uſe, I hope I ſhall be excuſed for 
having hazarded a few conjectures upon this 


hs fence when ſowed upon the top of a 
bank. They are attended with. the conve- 


But, in the way that they are commonly 
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Ani laſt mentioned will effectuate this Puir= 


to be u probability that they may. at [leaſt 


+ XXVI. 
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| Of Pur, or thing ar Eu. 


Wins {furze). hang fo blen ale 


nienee of | coming very quickly to their per- 
fection, and of growing upon a foil in which 
few other plants could be made to thrive: - 


Ems 


AN D FENCES 


employed, they are neither a un ror laſt- 
ing fence. t at ane £ 

The firſt of theſe, en way, in how 
| meaſure, be removed, by making the bank 
upon. which they are lowed {for they never 
ſhould. be manſplancd) of a very x colder 


8 111 4 - , 


the aggregate, body. confi ered 1 1 
may, in ſome meaſure, make ug far the wank 


of firengh 1 in each individual plant. 
With this view, 2 bank may be raiſed.of 
five or fix feet in breadth at the top, with a; 
large ditch on each ſide of it; raiſing the 
bank as bigh as. the earth taken from the 
ditches will permit; the ſurface of which, 
' ſhould be ſowed pretty thick with whine, 
ſeeds. Theſe will came. up very quickly ; 
and, in two or three years, will form a bars. 
rier that few animals will attempt to break 
through, and will, continue in that ina of : 
perfection for ſome Tear. but | 
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RR... The greateſt objection to this pla 
| 1 Force is, that, as it: advances in ſize, the old 
f „ eee die g ; chere ED never 


| of the year + Initillinkly; We 3 l 
theſe thu gradually falling away, leave the 


ſtems naked below as they advance! in height 4 


TOC _ „5 n J = . 
„ eee 


4 i that it very ſoon becomes an "exceeding 
| poor and; un | ghtly fence ; the fiems being 
0 PT entirely bare, and fo gender withal, : ag not to 
q be able to make 4 ſufficient reſiſtance 1 to al- 


\ — . * 


moſt any animal whatever. 1⁰ remedy 
this great de c a, either of the tx two wo following 
methods may | be adopted that all beſt fuk - 
your fituation and' circumſtances, . . | 
The firſt 1 is, to take care to keep the banks 
always ſtored with young g Plants; never al- 
lowing them to grow to ſuch 5 height as to 
becorne bare below. And, it was principal 
ly to admit of this, without loſing at any 
time the uſe of the fence, that I have adviſed 


the 


1 
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the bank to be Wadde up of Tack an — * 


breadth. For, if one fide of the hedge. be 
cut de Nan Aauite cloſe to the bank, when it is | 
only two: or three: years old, the other half 


will remain as 'a fence till that ſide become ä 


ſtrong again; and then the oppoſite fide may 
be cut down in its turn; ; and ſo on alternate- 


ly as Jong as you may incline: By which 
means the bank will always have a ſtrong 
hedge upon itz without ever becoming naked 


at the root. And, as this plant, when brui= 
ſed, is one of the moſt valuable kinds of 
wintef food yet known for all kinds of do- 
meſtic animals *, the young tops may be 
carried home arid employed. for that Purpoſe 
by the farmer ; which will abundantly com- 
penſate for the trouble of cutting, and the 


13 


- * Some may perhaps imagine; that the expreſſion 


in the text is rather too bold; but, I have very ſuſſi- 


tient reaſon, from undoubted experience, for uſing it. 


* 


then | in no 0 fort of danger of becoming na- 


ms. or 1 ebesenzs 


waſte of ground that is occaſioned by the | 
breadth of the bank. 
The other method of eee 7 hedge 
o whins from turning open below, can on- 
1y be practiſed where ſheep are kept ; but 
may be there employed with great propriety. - 
In this caſe, it will be proper to ſow the 


| feeds upon a ſharp ridge of earth, ſhoyed up 
from the ſurface of the ground on each fide, 


without any ditches. If this is preſerved 
from the ſheep for two or three years at firſt, 
they may then be allowed to have free acceſs 
to it; and, as they can get up cloſe to the 
foot of the bank upon each ſide, if they have 
been accuſtomed to this kind of food, they 
will eat up all the young ſhoots that are 
within their reach, which will occaſion them 
to ſend out a great many lateral ſhoots; and 
theſe being continually brouſed upon, ſoon 
become as cloſe as could be deſired, and are 


ked 
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ted at the root, although” the middle mou | 


ſhould advance to a conſiderable height. - 
The reader ought to be appriſed of one 
— great objection to this kind of fence, 


viz. that the ſeeds are blown by the wind 


into the fields, and come up in ſuch abun- 


dance, as to become a very great nuiſance. 
As it is hardly poſſible to extirpate them 


when they are once eſtabliſhed, every one, 
therefore, ought duly to conſider what are 
to be the . before he ſowes 
them. | 


& XXVI. 


1 n (Ned: J Frkce: deferibed for 
e. Blenobing: n, = 


The Sn hitherto mentioned are only 
intended to preſerve fields from the intru- 


fon. 
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ſion of . But, on ſome occaſ 
neceſſary to have a fence that would even 
reſiſt the efforts of men to break through it; 
as around bleaching fields, orchyards, 8c: ; 
the want of which often ſubjects the re 
etor of ſuch fields to very diſagreeable acci. 
dents. And, as ſuch a fence might, on ſome 
occaſions, be procured at no great expence 
or trouble, it were to be wiſhed that the me- 
thod of doing mie were mare: yan? 
kriown, FORD BY Oe Os 10rT gte 8461 
To effectuate . it is eee to begin 
by trenching up, or ploughing a large belt 
all around the field you mean to incloſe, of 
N forty or fifty feet or more in breadth, if you 
find it convenient; the outer edge of which 
ſhould be fenced by a good dike, or a ditch 
and hedge. This belt ſhould be kept in cul- 
ture one year at leaſt; and well manured, if 
your ſitpation will admit of it ; and laid up. 
before winter, in ogy a manner that no 
water 


on " 
: is 
* 
0 
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vine may des ſutfered to Wage upon it; | 
and planted, in the winter time, all over 
n plants of eglantine, ſo thick as not to 
ove tWC feet ow one another. Between 

t a” good number of young birch 
plants not above two years old, interſ zerfec 
with hazels, oak, aſh, rawn, (wild ſervice, 1 
and other trees thit you think will thrive 
upon your ſoil; | together, with thorns, hol- 
lies, brambles, and woodbine (honey-ſiick! e); 
and havir ng then fenced it from cattle, keep 


| down. "I em, CONS" way” _ berth its 


"#S © 3 ;F 


| ceflible 3 e it atterwards to nature. 

If this' 1s done, and your foil be nat ex- 
tremely bad, tlie belt, in a very few years, 
will be entirely filled with a cloſe buſh of 
trees, ſo intermixed with the benging branch- 
es of the eglantine, and bound together by 

the Ae ſhoots of t the bramble and wood- 
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bine, 
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bine, that. no! animal. above the 20 of a 
eat could penetrate; eſpecially when it is of 
ſuch a depth as I have: recommended. 5 
Tue firſt hint I got for a fence. of | 
kind; as fro > ſmall thicket of bruſh-wood 
that I had planted for ornament, pretty 
much i in the mannes above deſcribed ; which, 
in a ſhort time, became ſo much interwoven 
with the ſxeet briar, that it was impoſlible 
to find any acceſs i into it, . a 
1 But, as all kinds of trees and gms lay if 
planted very cloſe upon one another, become 
naked at the root when they arrive at any 
conſiderable ſize, care mould be taken to 
prevent it from ever coming to that ſtate, by 
cutting it down whenever it is in 4 of 
being open at the root. 
And, as it would be improper ever 0 
leave the field entirely defenceleſs, it is a 
| great advantage to have the belt as broad 
as it conveniently may be, ſo that the 


one half of it may be a ſufficient fence; 


2 3 a * 2 g or { : 
"AND FENCES) ug. 
ö ; : 4 * , " N 5 3 Ss 7 1 


by which means, we will have it in our | 
power to cut down the infide and the out- 
fide of this belt alternately, ſo as ſtill to keep 
the thicket young, and never to want, at any 
time, a ſufficient fence, Tbe bruſh-woed 
that this would afford at each cutting, would, 
in almoſt eyery ſitustion, yield ſuch a reye- 


nue as might do much more than indemni- 
fy the proprietor for the rent of the ground 
that was occupied by the fence. And, if 


the field was in ſuch a ſituation as required 
ſhelter, ſome trees might be allowed to grow 
to their full ſize about the middle, without 
any inconvenience, if the belt were of a ſuf⸗ 
keien breadth, . 4; A + 
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or Being Tm Banks of PEN? + « a 10 
prevent the Earth from Being aj 3 ſhed 
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There is yet anothet Pete of Miri as 


uſeful as any of theſe already mentioned; 
which is in general much leſs underſtood, 
and more di fficult to execute properly, that 


deſerves here to he taken notice of 3 viz. the 
method of ſecuring the banks of rivers from 


being waſhed away by the violence of the 
ſtream, and of preventing the damages that 
may other wiſe be occaſioned by the fwelling 
of the waters. : 

It frequently happens that, when a river 


runs in a bed of rich vegetable mold, the 


leaſt accident that may chance to divert the 
; ſtream 


t 
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fiream towards any particular part of the 
bank, cauſes it to ſweep away large tracts of | 
fine ground, to the very great detriment of 


the proprietor, as well as the public; as. 


this fine mold is uſually carried to the ſea, 
and the place that the water leaves to occupy” | 
the new bed that it thus forms for itſelf, 5 
generally « of a much worſe quality, conliſt=, . 
ing chiefly of ſtones; ſand, and gravel. | 


In ſome caſes, where the whole force of t 


the current is quite eloſe to the bank, and 


the materials neceſſary for fencing it are not 
to be found, it may perhaps be impoſſible, 


or very difficult, totally to prevent this evil; 
but, for the moſt part, it admits of a cure 


that can be obtained at a Pretey: moderate 
expence. | 


If you earcfuily . he banks of 1 ri- 
vers, you will readily remark, that theſe ra- 


vages are always moſt conſiderable at thoſe 


places where the bank riſes perpendicularly 
to a pray” conſiderable height above the 


Q 5 ordi- 


7 


o 1 
þ —_ 
* Li 
'S © 
«= 
hs. 
l 
: b- 
| i 
i 
b 
1 q 
! | 
* 
j \ 
4 Z 
{ : 
. 
al 
1 
Pr 
«+ 
on 
* vl 
* 
E 
1 
d - 
. 
7. 
= 
15 
i = 
A 
* 
; C2 
7 — 
1 1 * 
4 * 
141 
| 0 
* * 
' Yi”. 
1 
: f 
[ TIF 
1 
bl 
; * 
4 
114. 
"vs 
15 
13 
NA 
t, 
= 
i 
o 
3 
do, 
1 
* 
333 
. IP 
7 
1 
: Ree 
! Ry 
_ 
49 
Hl 
N 
3 
* 1 
12 
[ 1 
g 
LY 
, 4 a 
Ti 
7 
f 18 
{ 
$4 we 
U 
2 
= 
1 
oY 
1 
I 
F 7 


— 
' 
5 
. 
147 
K 


© 1h" or ineLosvnts, 


Ala Wüese r whe water, and never at 
thoſe places where the banks ſhelve down 
gradually towards the watet's edge. Fot, 
when the river is ſwelled to à great height 
by rains, and runs with a force and rapidity 
greater thari uſual, it Arikes violently a- 
gainſt theſe perpendicular banks that ditect- 
ly oppoſe i its courſe z and, as theſe are com- 
poſed of earth quite bare and uncovered, they 
are eaſily ſoftened by the water, and quickly 
wathed away; ſo that the upper part of the 
bank being thus undermined, falls by its 
down weight into the river, and is carried off 
in prodigious quantities. But, when the ri- 
ver riſes to any conſiderable height, it gently 
_ glides along the ſurface of thoſe parts of the 
bank that ſhelve gradually downwards to 
the water's edge ; which, being defended by 
the matted roots of the graſs with which it 
is covered, ſcarcely ſuſtains any damage a at 


all; and is nearly the EINE after the water 
- e wi 


* 


lope, til it comes to the level of the ground, 


AND, FENCES. : 188; 


has retired within its banks ag before the 


1 


inundation. 


Theſe are facts a no one FS has | 


beſtowed the leaſt attention to this ſubject can 
fail to have obſerved; and they clearly point 
out, that the firſt and moſt neceſſary ſtep to- 


wards a cure, 18, to level down the edge of | 
the bank that is next the water, ft as to 5 
make it ſlope ade down towa: ds the . 


river. 


If the bank i is very high, 1 you have 


no other particular uſe for the earth that 


muſt be taken from it, the eaſieſt method of 


difpoſing of i ity will be to throw it into the 


tiver. But, i in whatever manner you diſpo e 


of the earth, the ſope of the bank muſt be 


continued until the 1 inner edge of it is as low 


as the ſurface of the water at the drieſt time 
of the year, and be made to aſcend gradual- 
ly upwards from the water with an eaſy 


Or. 
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hs at Jan; riſes to buch a height as th 
water, never exceeds, 
; This operation ought to be performed a ag 
early i in ſummer as poſſible, and the Nope 
| ſhould be either immediately covered with 
turf, pared from the ſurface of ſome field 
that has a very ſtrong ſward upon it; taking 
care to lay theſe in ſuch A manner ys to be 
in as little danger as poſſible of being waſh- 
ed away by any accidental flood that might 
happen before they have grown together; or, 
if the turf of this kind cannot be eaſily had, 
it ſhould be ſowed very thick with the 
ſeeds of ſome ſmall matt-rooted' graſs, that 
points be kept in readineſs for, that pur- 
| If 1 ſtream has not been extremely ra- 
bid at che foot of the bank, ſome of the 
earth that was thrown into the water will be 
allowed to ſubſide to the bottom, and will 
there 


25 The creeping. meadow graſs, Pea repente, is 2 
proper graſs for this Purpole. 


will be of very great "uſe 
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chere form a bed of looſe” ſoft earth, which 


fterwards in pre- 
venting the face of the bank under "water 


from being waſhed away. But, in order 


to ſecure this'bulwark effecually for the fu- 
ture, the ſurface of this ſoft earth bins 1h 'to 


£%. © 


be inſtantly ſtuek full of the roots of 
reeds, flags, water-ſpiderwort, cle and's 
ther matt-rooted* aquatie- plants; which; if 
allowed to remain till they have once 


ſtruck root, will afterwards form a barrier 


that nothing will ever be able to deſtroy. 
(See Fig. Sth, which repreſents ariver with a 
high bank Az and Fig. gth, where the fame 
bank is cut. into a ſlope, and part of i it thrown 


| into the river, 208 ene plants n 
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If there were a neceſſity for producing any other 
authority, than the daily experience of every obſer- 


ying man, to prove, that aquatic plants are not only 


the 
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But, if the dem be rapid. to admit 
Ai and the bank of ſoft earch it much 
deeper chan the ſurface of the water, (as in 
Fig 16th), it will be of great uſe ta fill up 
the breaſt of the bank with looſe ones care- 
leſsly thrown i in, till they riſe near the ſur- 
face of the waters which would moſt effectu· 
ally. ſecure it againſt any future. encroach- 
ments, if the aal. is ound . ca 
| th at "Ne Weed l Mi * 


e eee eee de 
earth from having eneroachments made upon it by . 
the water, but even for enablipg it to gain upon that 

element, .I would mention the ingenious Mt 
Hafslequiſt, who takes potiee of a particular aquatie p 
plant that grows upon the banks af the Nile ; to the tt 
growth of which he does not ſcruple to ſay, that Egypt w 
_ owes the formation of the whole country that is call- it 
ed the Delta; which, every body knows, has been 
entirely gained from the ſea, vithour hep; fo human i in. 
Galery ee e ee 
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But, if it ould ws happen that node 
cannot be eaſily got for this purpoſe, the 
only reſource that in this caſe remains, is to 


lig the bank ſo low as that, at the undermoſt 
edge, it may de always below the ſurface 
of the water, and carry it out in this way 
for a conſiderable diſtance, and then flick 
the whole ſurface that 1 is below the water 8 


full of matt-rooted aquatic plants Which 
will, in a great meaſure, if not entirely, de- 
fend it from any future eneroachments. 


This bank ought to continue to ſhelve 
downwards even where it is below water, 


las at Fig. 12th), and thoſe aquatics, that 


will grow in the greateſt depth of water, be 
planted on the innermoſt brink, and the . 


thers behind them. The water-ſpiderwort 
will grow in four feet depth of water, and 
the roots of the common yellow-flowered 


water-iris forms ſuch a ſtrong and compact | 


covering upon the ſurface of the foil on which 
| 4 it 


: r LIN <A Io of . 
F LAY 


— — . 4 — — 
— — = Ser EY ICICI — 
8 8 — — 2 . — = - = 
D 2 4 „„ CERT Rs f | TO = * 
r 8 8 — — 


r 
r 

: CS \ 
1 — — 


Ln 
4 
4 RE 
1921 = 
ji OI 
l . 
4 4 14 
4 10 „ 4 
1 
77 
2 
1 
4 * = id 
15 „* 
Los | 


I = 
r 

: 1 
4,4 
1) &F 
ws 1. 
1515 55 

45 
g 


hd 2 
THe 832 
= *. 
— l 


— 


MI OF v1 [NCLOSURES 


it grows, as would, detend it! from being af. 
fected, by, the water almoſt, a8 well as it it 


were a rock. It; 18 likewiſe an, advantage at- 


tending this, plant, that it grows upon a 
firm bottom, and chiefly delights . running: 
water. 
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as s reach 75 the | ſurface of the Water, and lies 


2 #4% 


upon a ſtratum of rock or hard | gravel, there 
will be no occaſion for throwing i in ſtones of 


any kind. But, as it is difficult to unite 
the vegetable mold to any of theſe. ſtrats, 


there will always be ſome danger of i its ſepa- 


rating from them! in violent inundations; ; and | 


if the watef onee get an entry, it will not 
fail to grow larger and larger by. every fu- 
| ture inundation. : To prevent this i inconve- 
nience, it will be neceſſary, after you have 
ſlſsoped the earth away till you reach the gra- 
vel or rock, to cover the place where the 
edge of the earth joins the inferior ſtratum, 

With 


1 the ſtratum of 7 is not 0 deep 
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with a good many ſmall ſtones, if they can 
be found; ſowing between them the ſeeds of 
any kind of plants that you think are moſt 
| likely to thrive, which have ſtrong matted ; 
| roots, with as {mall a and | flexible ci as * 
ſible. TAY 7 bh, % : 
Lou wil 11 eaſily o dave: ha "OR" thei im- 
poſſibility of ever making earth adhere firm- | 
y to ſtone of any kind, it muſt always be an 
improper practice to face the banks of a river 
to a certain height with done. which i is CO 


ped at top with _—:...-. 
By theſe precautions, « or. alt Hrthar to „ 
them, it is not to be doubted, but that almoſt „ 


all the banks that are hurt by theſe acci- 
gente might be e ſecured. 
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Ii met with on the Biker 
ſometimes 
EO  fweeps' off at once th e whole cr ) 
# times deſtroys it by covering the who 
face with ſtones and' gravel, to the unf 
able detriment of the poſſeſſors of ſuc 
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: ed. And, as Wee hight * are gene- 
1 very rich and fertile, and ſometimes of 
| very great extent, the damage that is done 
y not getting them properly cultivated, is 
| Yery confiderable.” As this is an object of 

. | very great conſequence to the public, and of = 
4 in portance to many individuals, it appears to 

me not a little extraor inary, that no at- 
n apt to! remedy this evil Has hitherto even 
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* Haughi is a name peculiarly appropriated, | in athe 
ne eben esd hes — to denote t thoſe low 7 "Ta 


he 8 8 
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= . fides of wk wy is applicil:/ to no ac of 
|, ground. in any other Gtuation whatever. As the 
N vord is expreſſive, and conveys a diſtinct idea that 
can be expreſſed by no other ſingle word that I know, 
I have choſen to retain it here; although I am ſen- a 
ble, that, perhaps, one half of the inhabitants of this 
| iſland can hardly pronounce this combination of let- 
ters. If the reader knows any word that 185 be 
ſubſtituted i in its ſtead, it vil be eaſy for him to re- 


Ja the term entirely. 
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; publiſhed 3 at leaſt as far as I know, . And, 
as it is greatly to be wiſhed that ſome. me- 


thod could be contrived. to preſerve theſe 


55 fields from this i inconvenience at an eaſy ex- 
pence, it is hoped, that the following at- 
tempt to accompliſh chis, will be received 
by the public with ſome degree of indul- 
gence, even if it ſhould be found to be more 
diefective than the writer hereof 188 at r. 
; ſent apprehend. | ET 

Theſe "IAG are ſeldom o of FOO extent, 
excepting in level tracts where the. water 
runs with no impetuous current; and there- 


fore, they may, in general, be preſerved, by 


means of a floping bank raiſed all along the 


ide of the river as far as the hiaugh extends; 


Which, if formed after the fame plan as thoſe 
deſcribed i in the laſt article, will eaſily con- 

| fine the water within their boundaries, till it 
| riſes ſo high as to flow over the top of the 
| bank; fo that, if theſe are raiſed toa fuſf- 
_ cient height toward 8 the back part, in in ſuch a 
| manner 
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manner a8 to be capable of containing the 


whole of the water that at any time flo 
down. the river, the wks 1 Rl fide will 
be effectually ſecured 
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eee end in the hangk 
any conſiderable height above the wa- 


is.at an 
ter in the river, as at A B. (Fig. 1 3ths): the 
bank may, perhaps be raiſed. to the neceſſary 


height, by-throwing the earkh that is taken 


from the brink of the river at A, (Fig. 14th,) 
to the other fide of the bank, at B, ſo as to 
form the new ſurface of the bank in the di- 
reftion, CD, inſtead. of the old ſurface AB. 
But, if the ſurface of the ground i is lower, 
as at EE, (Fig. 1 zih,) on the oppoſite ſide 

of the river, the earth that is taken from the 


triangle FOH, (Fig. 14th, ) will not, in that 


caſe, be ſufficient to fill up the whole triangle 
GIK, and raiſe, the bank to a proper height : 


To make up which deficiency, it will be ne- 


ceſſary to dig a ditch KLE, at the back of 


the bank, throwing the earth into the higher 
part 
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parrof e Olk, and being Up" the 


oties df VF," fs to make 
LO ih, * Kaas one dice of che field 
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tka low,” ſo as to be but like Above the 
tex rel of che v t ater 45 at HR (Fig. th aid 
each fide to the bei ght of AB, tig. r6th;) it 
will be more advifable to taife them only to 


4. © 2 


che height of the fine EF 7 as in chat caſe it 
would be very difficult to it 18 fri err 


as would form the banks at AN and CGB, 
although there will be no Ulffchfty in form- 


ing the ſthaller ones KEI and GFN: And, 
as the area EFCGC DR, 'is "equat” to the area | 
ACK, theſe lower banks will contain an e- 
qual quantity of water within them, as the 
higher ones would have done; the greater 
width between them n making 775 105 or 
"want of e e 1 A 
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In this ways it will be in thipawer of any 


with 


man ſo to proportion his banks to the ci 


cumſtauces in which he finds himſelf placed, 


as in the eaſieſt manner to accompliſh his 


deſign; for, if he hab plenty of materials at 


courſe 3 and, if he ſinds a anti ficiency in 


height, and whe w the river to 9 ſpread toa 
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| bod of Searing the Fields thus Afended 
from the River, from the Danger of being 


overflowed by.nextranedui: Water Apr a 


from the bg Ground behind hom... 


only from the inundations of the river, 
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band, he may rear his banks to a greater 
height, and confine che river to 4 _— 
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fall into the river without any obſtri 


| but alſo to preſerve them from being over. I pr. 
| mona _ any: other water that l come ca 


ny ders that may 00 os "theſe to 


banks of the ſame kind being continued aeg 
each ſide of theſe as far as the haugh · ground 
extends. And, if the back part af theſt 
haugbs, where it borders with the higher 
ground, be bounded with a good. ditch to in: 
tercept the water that may fall from it, with 
openings at proper places into the river, they 
will be effectually ſecured from all extrz, 
neous water whatever, and remain quite dry, 
while the water all around them is higher 
than the ſurface of the Na them, if 

the poſſeſſor ſhall ſo incline 
Jo illuſtrate this more diincty, 1 id 
ſubjoined the plan of a ſmall part of a river, 
with haughs on each ſide of it, ſecured in 
an manner (at Big. 75th), i in  which'/ AB re 
preſent 


ee eee as. 


preſents' the river ſecured by its bank on 
each ſide; C and D, rivulets that fall into it, 
confined by banks on each ſide of them, as 
far as is neceſſary; EFG is the ditch that 
ſeparates the low from the high ground; 
which receiving the water that deſcends from 
the heights. carries it in the direction EF, 
till it falls into the rivulet upon the one ſide; 
and, on the other ſide falling towards G, it 
flows on till it comes to ſome other part, 
where it may be found neceſſary to make an 
opening for it into the river. The lines 

H, I, K, are the dikes dividing the haugh 


into fields of a moderate extent, which may 


be nearer or farther from one another as the 
field has more or leſs declivity. Theſe dikes 
ſhould be of a conſiderable thickneſs, and 
may be formed of the earth taken from a 
ditch on each ſide thereof, (as at Fig. 19th,) 
which ditch ſhould be carried quite round 
each of the fields, in order to receive and 
| = 8 . carry 
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carry off any water that may fall upon them, 


f 

or any moiſture that may ooze out of ſprings, { 
e hen” WH 1 
l i 

5 eee at 


of freeing the Fi ields, 4 fenced, from 2 : 
ter that might ariſe from «atv... withi 


the ſame. ( 

W 

we it 18 not only nat” thus to ſecure . 
our fields from being hurt by water from 
the river or higher ground, but alſo, to pro- + 
vide an outlet for the water that may be f 


within them. For, unleſs ſuch outlet be 
provided to carry off the ſuperfluous water 
that may fall upon theſe fields from the 
clouds, or riſe from ſprings within them, 
our improvement would be very imperfett. 
On this account, it will be neceſſary to be 

attentive, when forming the bank, to leave a 

| "TE 4: fool 
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field, as is repreſented- by the dotted lines 


L, L, L, L. Each of theſe ſhould be carried 


quite thro? the bank from the ditch L, (Fig. 
14th,) as repreſented by the dottedlines L, H, 
and ſhould be built of ſolid maſon-work, 


well rammed at the back with ſoft clay, to 


render it quite impervious to water. At L. 
(Fig. 14th,) there ſhould be formed a cloſe 
water-ſluice that could be opened or ſhut at 
pleaſure z and, on the other end of the con- 
duit, at H, there ſhould be a wooden door 


with the hinges upon its upper-ſide, ſo as to 


make it open with its back towards the 
ſtream ;. by which means, when the water 
of the river riſes above the level of the line 
LH, it will preſs upon the back of the door, 
ſo as to ſhut it, and prevent the water from 


flowing into the field at that time; and, when 


the river again falls to its ordinary level, 
the door will be eaſily forced up by the 


Pr eſſure of the water from within, if there 


has 


{mall conduit at the lowermoſt corner of each 
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| has been any accumulated there during the 
time of the inundation, and it will be allowed 
to fall eafily into the river. 
I is kind of fluice is well known, and 
has been frequently deſeribed; but, as it is 
difficult to get them made to cloſe ſo exactly 
as to admit of no water at all, T have directed 
to employ likewiſe the inner- ſluice at L, 
which could be made to fhut more accu- 
rately, and could be cloſed upon extraordi- 
nary occaſions; and the folding ſluiee would 
be of uſe to keep out a good deal of the water 
vrhen the inundation happened in the night- 
time, or ſo ſuddenly as to be pretty high before 
the farmer could have time to get the inner- 
fluice ſtopped. The inner- luice alone would be 
entirely ſufficient, unleſs where there hap- 
pened to be ſprings within the field 5 which 
being kept in general ſhut, could be opened 
when occaſion mi ight e 


IXI 


+ KXXIL 
a fo due ths Fields a 2 


But wis is not the only u that ny be 
made of theſe ſluioes. Water is only preju- 
licial to the farmer when it comes at impro- 
per ſeaſons, or in an impetuous manner, or 
remains longer upon the ground than he 
might incline but, if it is entirely under his 
command, he may often employ it with very 
great advantage. Many of the fields in Hol- 
land are covered all winter with water, and 
are, by this means, rendered extremely fer- 
ile. And, as all rivers during inundations 
are ſtrongly impregnated with the fineſt par- 
ticles of vegetable mold, and rich manures 
waſhed away from fertile fields by the vio» 
lent rains, it is not to be doubted, but thats 
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if the water, when in this ſtate, was allowed 
to glide ſlowly in upon a field till it was co- 
vered with it to a conſiderable depth, and 
there detained in a ſtagnant ſtate till all theſe 
fine facculac were depoſited upon the field, 
and was then drawn gently off, it would 
afford a very rich and valuable dreſſing, 
ſomewhat ſimilar to that which annually fer- 
tilizes Egypt by the overflowing of the Nile, 
For this river, coming with great rapidity 
through the country of Ethopia, enters E- be 
gypt ſtrongly impregnated with the. beſt ve- WW if 
getable mold; and, gliding ſlowly over theſe I 2 
level plains, being ſtill farther retarded in its I tin 
courſe by the north wind, which at that time 
_ continually blows upon this coaſt, the earth 
is allowed gradually to ſubſide, and forms 
that rich ſlime which covers the whole 
country when the Nile retires within its bed, 
and gives to it the amazing fertility for 
which Egypt has been famous fince the. car- 


leſt ages of antiquity. Now, * it is 
not 
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not to be cxpectes, that an teien which | 
continues - only for ſuch a ſhort: time, and 
riſes to ſuch an inconſiderable height above 
che ſurface of the earth, as any that we ever 
experience, could produce ſuch great effects 
as this more perfect annual overflowing 
does with them; yet, by the contrivance I 
have mentioned, the farmer might reap the 
ame improvement in kind, although not in 
degree; and, having it in his power to re- 
peat it as often as an inundation happened, 
if he ſhould ſo incline, it is hard to tell what 
a degree of A this might * in 
time. 85 

To obtain all theſe eden dow he 
wiſhes to lay any particular field under wa- 
ter, he needs only to put a gag into the fold- 
ing luice, ſo as to prevent it from ſhutting 
cloſe; and having, at the ſame time, opened 
the inner- ſluice, allow it to remain in that 
tate till an inundation happens; at which 
time the water from the river will enter free- 
| | 1 
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Hp by tho: net and flow Bently! in upon 
the field till it riſes tothe ſamy. heigh 
the river. And, when, it is as highas 
elines, he may ſhut — ice, 

will! detain the whole of n 0 


ee 0 in. high . with 


the greateſt eaſe to the farmer, inſtead of ha- 
ving the crops of them frequently deſtroyed, 
and the fineſt mold waſhed away, as is uſuah 
But, althougts this: method af admitting 
the water might anſwer very welk in thoſe 

fituations: where: the ground is fo. law: as to 


be conſiderably below the-ſurface of the wa- 


ter in the river in ordinary iounditions ; Jet 
to ſuch as lie fo: high as to be above tlie level 


of. * excepting upon very extraor- 
dinary 


field as long as he hall think proper; and, 


anary 1 it ok Sk very li tle 


ſervice, . And, as it will always be of great 
ule, on every ogcaſion of this fort, 0 cover. 
the field; to as great a depth of water as paſ-, 
able z it will, in general, be prudent, in every 
nan Who means - to avail himſelf of this cir- 
cumſtange, to introduce the nter to; 11 
fields in the following ma aner. 
As every river flows down warde in its | 
courſe in a leſſer or greater degree, it is in the 
power. of any one Who chuſes it, to raiſe a 
o ſome height above. the level of its ſurface, 
at any particular place, merely by cutting a 
tract for it, upon the; bank, and making it 
fon in 4 hed nearer. a. horizontal direction 
than that of the river, as we ſeg daily prag- 
tiſed vn e to. wa leads, en 
K . 

"News ich n+ to the pple alk it 
way be in general in the power of thoſe who | 
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18th, ) to ſerve as a b 
; of water to run in when 2 ſhould be found 
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with to ware an improvement 01 this ki wail 


to take off a ſmall water-courſe' ſo far up the 


river, as to be able to raiſe it to a height e- 
qual with the top of the bank that is raiſed 


for fencing his fields. And, if this can be 
done, it would be the 


nable to form a ſmall hollow | on the top of 


afieſt thing imagi- 


the bank when firſt made, as at A ig 
ec for this ſmall ſtream 


neceſſary. And, by having a 1 ice 


the upper part of this canal, to open or 


lar ſluice that opened from this catjal into 


vantages that would attend this praQtice, as 


| at ax the'v water pos gens be dnt in- 


* * n * 


ſhould Indie.” And; 11 thehe was io Parte 


each of the fields, it would be in his power to 


en it upon any: one of theſe” at . time 


> Teas ©. EY. 


as the top "of the bank, if . che it. ON 
I decline enumerating any more of the: ad- 


theſe 


the banks which form the boundaries of theſe 
incloſures are not made very thick and ſtrong, 


ſuch. a, body of water, as is ſuppoſed to be 
ſometimes contained i in ſome of theſe, while 


the othet fields around them are empty. On 


which account they ought, in general, to be 
made of a triangular form; (as in Fig. 10th.) 


Ihoſe who may not have the conveni- 


ence of being able to bring the water, as 
here deſcribed, may frequently have it in 


their power to lay theſe fields under water 


when, or. to what depth they may incline, .by 


diverting from its right courſe, any rill that 


may fall from higher ground near them, 
and ee it into the field, when ſwell 
ä ed with F 
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theſe muſt appear FRO at firſt fi gbt. It is on- 
ly neceſſary for me here to take notice, that, it- 


as was already adviſed; they would be alto- 
gether inſufficient for bearing the preſſure of 
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| Beſides the level eme on \ the kühe e 


rivers juſt now deſcribed as apt to be hun 
by extraneous water, there are many large 
tracts of ground of another kind to be met 
with, that are in as great danger of receiving 
damage from this cauſe as the former. Theſe 


conſiſt of low level grounds tyiag 4 in a bot- 
tom ſurrounded with higher ground, from 
which the deſcent i is ſo inconſiderable as not 

to allow the water to flow away from them 


fo faſt as it comes upon them during the 


continuance of violent rains; which ſubjects 


them to the diſagreeable inconyenience of 
| 9 8 4. being 
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ing it in his power to improve them as he 


night ineline; ; which grounds ate common- 
wn in the north of Britain by the 
tame of Meadoths or Liighs. As it is of con- 
{quence for common farmers to know the 
wy of fencing theſe, I ſhall add a few words 
with regard to them; although others of i 8 


7 udn 


more comprehenſive F Underſtanding may, 


las been already ſaid. 


ceſſary to be taken, is; to defetid the fields 
from that, by feneing them all round the 


be eontinued all round, and to fall into the 


/ 


4 * 8. 16% 
bang trectently' overflowed. at e Inipe6jies 


ſeaſons, ſo as to prevent the farmer from ha- 


perhaps, think it op ages? 1s 52 75 what 


As che 5e ente completed of in 
his caſe ariſes entirely from water that falls 
from higher ground, the firſt ſtep that is ne- 


fides' by a ditch and bank like thoſe already 
ebe, of a aer ſize and Rrength to 
may fall Iro it at any ti ti me. This ought to | 
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main drain by which the water is MG by 
conveyed from this level bottom. n 10 


II the deſcent from this be very "ſmall, Pp 


as not to allow, of 'a ſwift eurtent of water, he 
make the ditch of a conſiderable width, and Ml 54 
clean it frequently from the mud and weeds ff cf 
that will, in a ſhort time, be in danger af ;; 
choaking i it up entirely. This ditch, or Was my 
ter- courſe, being made in the loweſt part of cat 
the ground, muſt be ſeeured on each ſide wh 
with a bank, like thoſe already deſcribed up- the 
on the ſide of the river ; and through that chu 
let there be made a (mall; conduit, paſſing ally 
from the loweſt part of each field, (as at LI, of t 
Fig. I 7th,j 1 into the drains / 4 But, 28 the cur- not 
rent of water is here ſuppoſed to be very Ml gro. 
ſmall, each of theſe muſt be cloſed with a caſe 


water-ſluice to be opened or ſhut at pleaſure I 1 
by the hand, and not by e luices, MI kept 
which could i in this caſe be of no uſe. poſſe 

The meadow may be divided into OY adva 


dee as hall be. thought neceſſary; bove 
by 


— 


raiſed to any height above the level of the 


ground, that may be thought neceſfary, by 
means of earth taken from the ditch on each 
fide of it, B B. And, upon the top of each 


of theſe banks, plant a fence of poplars, 


willows, or elms, (as deſcribed in '$ XXIII. ) 


which will ſoon become a defence againſt 
ale, and | ſhelter” the fields: from wind, 


the Nee e of the water when you (hall 
chuſe to let it into any e one field, and effectu- 
ally prevent it from having acceſs into any 
of thoſe that may be around it. If you have 
not poplars, 8000 truncheons of any of the 


trong growing | kinds of willows may, in this 


+ 1 


caſe, be ſucceſsfully employed.” 


In this manner, theſe meadows may be 
kept conſtantly, either wet of dry, as the 
poſſeſſor may incline ; 3 and have the ſame 


advantage from watering as the baughs a a= 
Ah deſcribed. I have feen many extenſive 
tracts 


by meaiis of einen vials, (A, Fig. 19th,) 
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xracs. of verx valuable land of this fort 
v»ehich, by being fenced and divided in this 
manner, might have been made of three or 
four times its former value, at an expence ſo 
inconſiderable ag to be ſcarce worth mention, 
ing. There are, indeed, ſome ſituations ſo 
very low, that it might be on ſome occaſjong 
; neceſſary to raiſe the water out of them by 
artificial aids, as is done in Holland, and 
perhaps i in many other low countries; but 
there are many extenſive tracts that are jul 
now-in a great meaſure uſeleſs, that might be 
perfectly recovered by this method « of inclo- 
fing, without any other. ajd Whatever. 185 
1 wake no doubt, but that theſe methods 
of fencing are well underſtood and praiſed 
in the fens of Cambridge, Lincolnſhire, &, 
with others perhaps more efficacious than 
any of theſe.— But, it is not to inſtruct a- 
depts, like the inhabitants of theſe counties, 
that I write, but the induſtriogs en 
way 
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may occur, in which he will find 

. ae y een others in this 
particularly 

60 means e any ground 

that is bounded by any kind of fiream of 


running water. When this ſtream is conſi- 
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IF, bh other ſubſtance that'is &q ally in- 
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7. eſtal liſhed in dig- 5 
vou: begin with ann 
need ſeldom hope to fin 
water vill, _ come to clay; and, if you be- 
gin with clay, ,ycu can; hope for none in a- 
busen ah Jan. meet = _—_ gravely or\ 
* e iat the fas 2 vl 1 Gals 
tend. io fl is proceſs of nature with care, as 8 
bis ſucgeſs ip draining jbogs, and every ſpe- 7 
cies. of damp. and.ſpouting, ground, will in a + 
great meaſure. depend upon his :thoraugh = 2 
re, this. bis acuteneſs in percei- | ER 
ning. in every caſe, the variations that 14 may 
be occalioned.. by. particular. evi. 2 
206. his ſkill in varying the plan of bis ope- 
rations according to hefe As the nieley 
of caſes that wa occur in chis reſpect is ve- 
ry great, it would þe;a. tedious talk to 
enumerate the whole, and deſcribe che parti- 
cular method, of treating each. 1hall, there- | 
fore content e Mith.caumerating' E fow 
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ae above. eſtabliſhed wer be. P pliec 
re,, hin ohdeany 


Let Fig. aw a a rp ents 


| ſeftion of a part ot the earth, oo AB 


is the ſurface of the ground, beneath which 


are ſeveral ſtrata of porous ſubſtances which 
allow the water to ſink through them till it 
reaches the line CD, that is ſuppoſed to re · 
pteſent the upper ſurface of a ſolid bed of 
clay; 1 above which lies a ſtratum of rock, 


ſand, or gravel, In this caſe, it is plain that, 


| when the water reaches the bed of clay, 
and can fink no farther, it muſt be there 


accumulated into a body; and, ſeeking for 


_ itſelf a paſſage, it will flow along the ſurface 


of the clay, among the ſand or gravel, from 


[ D towards C; till at laſt it iſſues forth, at the 
n opening A, a ſpring of pure water. 


If the quantity of water that is accumu- 


1 lated between D and C is not very confi- 
” 1 meter and the ſtratum of clay approache 
„„ | 5 | ne 


A A 8 


£ 
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= I 


= © 


low it. But, if the-quaz 
great as to raiſe” it to a conſiderable heig 


in the bed of ſand or gravel, andi if that ſtra · 
um 058 and id not t diſcontinued before it 
irface of the ground, the water, 


in a this hog would not only iſſue at A, but 


would likewiſe Oe out in [ſmall ſtreams 


trough every part of the ground between 
A and 4; forming a barren patch of wet 
andy. or gravelly nnen the ade 


of a declivity: Which is a phaenomenon 
that every attentive Wee" maſt un . | 


n met with. Nd Ain Hh; reels. 
Jo drain a piece of e in this Au. 


tion is, perhaps, the moſt unprofitable taſk 
that a farmer can engage in; not only be- 


cauſe it is difficult to execute, but alſd, ; be- 
cauſe the foil that is gained is but of ver 
hide ya 8 


e e e ae * FROM 2 bes 
tity of water is ſo 


However, it is lucky that 
patches | 
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it afterwards in repair, is very gte 
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1 the be « fs dec in ori ntal dire a 


60 id bi ground 10 eee 1 
high p on the hebel af the Wunde ar, it 
- $0 penetrate thro a | hs wanne ben of Pa 

e ch. ku. also, to ſink ſo ani into. the 

en large to gontain.and- — off 

dhe whole of the water, Such a ditch-is te- 
Preſented by the doted lines: a, e, 25 but, 45 
the expence of waking a ditch of ſu 
| depth as this would ſuppoſe, and gf {Keeping 


Put in very few caſes: that this mode ol 
2 draining - would be adviſeable and never, 
unleſs; where the declivity: happens to be ſa 

ſmall, that a great ſurface is loſt for little 


r as ou LG happened here. if the | 
- {ure 


& 


EY Hiro 3s 


after approaching to the neu at Fork co 
cantons keep at a 
ground uiid that the vil Which We 
it was of a ſundy or ſpungy nature, ſo as tb 
Mow the watet to penetrate it eaſily. Ia that 
caſe, even ſuppoſſug the quantiry of water 


that flowell ffom D. to O was but very ĩti- 


1 * 


conſiderable, 'inftead of viſing out at the 
ſpring A, it would flow forward along the 
ſurface of the clay among the porous earth 
that forms che foil, ſo as to keep it conſtatu- 
ly drenched- with water, ane oe conſequence, | 
tender it of little value. een 

Wetnels, atifing from this el ſtrat 
h of much greater exterit than the former; 
and, as it admits of an eaſy cure, it ought | 
not to be one moment delayed. For a diten 
of a very moderate depth opened at Aj and 
carried throogh a TP: of the ſtratum of cle, 
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(as repreſented by the doted lines Ak, rr 
would intercept and carry off the whole 
of the water, and render the field as dry 
as” could be deſired. It is, therefore, Ml * 
of very great eonſequenee to the farmer, a- . 
curately to diſtinguiſh between theſe two ca- 8 
ſes, ſo nearly allied to each other in appear: WI 
ance; and, as this can be eaſieſt done by bo- 
rings every one who has much ground of 2 
chis kind ought to provide himſelf with a fel * 
of boring -irons, which he wall N find IM 
uſe for on other veeaſions, _/ © 5 P. 

I might here enumerate a great vater of 
8 which might be reduced, to the ſame 
bead with the Sending 1 But, as any at- 
tentive reader may, after What has been 
ſaid, be able eaſily to ditinguiſh theſe, L ſhall 
only in general obſerve, That every ſoil of 
a ſoft and porous texture, that lies upon 4 
bed of hard clay, whatever its ſituation in 0- 
ther reſpects may be, will in ſome meaſure 
be e to this diſeaſe. And, if 1 it is 
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upon a declivity c of any conſider able length, 
the undermoſt parts of the field will be much 
damaged by it, unleſs ditches are thrown up 
acroſs the declivity, at proper diſtances ben 
one another, to at be water in its de- { 
cent. 5 Wy 
It my 8 not — 8 be i improper bert to 
Em that, in caſes of this nature, unleſs 
where the ſoil is of a very great depth, the | 
malady will always, be encreaſed, by raiſing 
the ridges! to a conſiderable height; ; as will 
appear evident by examining Fig. 22d,— 
in which the line A B repreſents the ſur- 
face of -a field of this nature, and C B the 
ſurface of the bed of clay. Now, if this 
field were raiſed into high ridges, as at 
F, F, F, ſo as that the furrows E, E, E, de- 
ſcended below the ſurtace of the clay, it is 
plain, that all the water that ſhould ſink 
through the middle of the ridge, would run 
along the ſurface of the clay, till it came to 


the hdes of e L, L, IL 15 L, which 
* 1 would 
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would thus be kept continually; faked: with 
water. Whereas, if the ground had been 
kept level, as in the part of the field from G 
to H, with open furrows H, at moderate 
diſtances from one another, the water would 
immediately ſink to the clay, and be carried 
off by the furrows, ſo as to damage. the foi 
far leſs than when the ridges : are high, 


Ik the ſoil is ſo thin that the —— can 
always touch the clay the ridges ought to 


be made narrow and quite flat, as from G to 
H: But, if chere is a little greater depth of 
foil, then it ought to be raiſed into. ridges of 


a moderate height, as from H to K, ſo as o 


allow the bottom of the furrow to reach the 
clay. But neither is this negeſſary where 
the ſoil is of any conſiderable depth. 

I have ſeen ſome induſtrious farmers, who 


having ground in this ſituation, have been 
at the very great expence of making a co- 
vered drain in each furrow. But, had they 
rightly underſtood the nature of the diſeaſe, 


they 


they never would have thought of applying 
ſuch a remedy; as muſt appear evident at 


firſt ſight to thoſe who examine'the figure. 


ſuch a footiſh undertal ing. By 
28 to the manner of treating wet, ſandy, or 
porous ſoils. I now proceed to take notice 
of ſuch as are of a ſtiff clayey nature, which 
are often very different in appearance, and 
require a different treatment from theſe.” ; 

Suppoſe that (as in Fig. 23d,):the ſtratum 
of ſand or ; gravel DC ſhould: be diſconti- 


ſhould be of a coherent clayey nature. In 
mis caſe, the water that flowed towards E, 
being there pent in on every ſide, and being 
accumulated there in great quantities, it muſt 


way; and preſſing ſtrongly upon the upper 
ſurface, if any one part is weaker . than the 
reſt, 1t there would burſt forth and form a 


1 pring, 
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The ſucceſs was what mi ight be ITY from 


"Theſe obſervations, it 18 e vil faſfice | 


nued, as at E, and that the ſtratum above it 


at length force a paſſage for itſelf in ſome 2 
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ſpring, (ada ſuppoſe at A). | But, i the tex- 
ture of every part of this ſtratum were equa]- 


| ly ſtrong, the water would ſqueeze. through | 


many ſmall crannies, and would ooze out in 
numberleſs places, as between A audit „ ſo as 


to occaſion that kind of wetneſs that is 


known W—_ Ie? name Is 5 pony 1 5 


- The cure, in this ak * N more ag 


ly effected than in any of the former. For, 
if a ditch of a conſiderable ſize is opened, as 


at A, towards the lowermoſt fide: of the 


ſpouting ground, ſo deep as to penetrate 
through the upper ſtratum of elay, and reach 
to the gravel, the water will riſe up through 
it at firſt with very great violence, which 
will gradually decreaſe as the preffure from 
the water behind is diminiſhed, And when 
the whole of the water,” accumulated in this 
ſubterraneous reſervoĩr, is run off, there being 
no longer any preſſure upon the clay above 


Its the whole ſoon. becomes as dry as could 
be 
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he deſired ; ; and continues ſo ever afterwards; 
if the ditch is always kept open. This 1 
ſpeak from ' experience, I having rendered 


ſome fields of this kind that were very wet; 
quite dry, by this method of treating them. 


It will hardly be neceſſary for me here to 
put the farmer upon his guard, to be parti- 
cularly careful in his obſervations, that he 
may diſtinguiſh between the wetneſs that is 
produced from this cauſe, and that which 
proceeds from the cauſe before mentioned. 
Becauſe the treatment that would cure the 
one, would be of no uſe at all to the other. 

The attentive obſerver lixewiſe will readily 
perceive, that, if any field that is wet from 
this cauſe admits of being ploughed, it will 
be in equal danger of being hurt by being 
raiſed into high ridges, with the other kind 
of damp ground before mentioned. For, as 
the depth of earth above the reſervoir would 
be ſmaller in the deep furrows than any 
where elſe, there would, of conſequence, be 

leſs 
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106 reſiſts to the water in that place, ſo 

that it would riſe there in greater abundance, 
And if, in this caſe, a farmer ſhould dig a 
drain in each furrow ; —as a conſiderable 
quantity of water would riſe into them, in 
ſome caſes, the ground might be improved, 
or even quite drained thereby; eſpecially if 


| they ſhould j have accidentally reached the 


| gravel in any one place; although at an ex- 
pence much greater than was neceſſary. 1 
take notice of this circumſtance, in ſome 
meaſure to prevent the prejudice that ſome 
inattentive obſervers might entertain againſt 
What was ſaid before of this method of 
draining, from their having ac. i 


identally ſeen 
Tome 2 that my have been bettered wo 

3 N are en a W of U this laſt men- 
3 kind of wet ground; and, therefore, 
ought in general to be drained after the 
ö lame manner with them?" Clay is is a - fub- 
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ſtance that ſtrongly reſiſts the entrance of 
water into it; but, when it is long drenched | 
with it, it is, in proceſs of time, in ſome 
meaſure diſſolved thereby ;—loſes its origi- 
nal firmneſs of texture and conſiſtence, and 
becomes a ſort of ſemi-fluid maſs, which "I 
called a bog. And, as theſe bogs are ſome- . 
times covered with a ſtrong ſcurf of a parti- 
cular Kind of graſs, with very matted roots, 
which is ſtrong enough to bear a ſmall 
weight without breaking, although it yields 
very much, it is, in theſe circurgliaces, call= 


ae erg 26 SIO ESE} 
But, whatever oo the nature of the Fan 


it is invariably. occaſioned by water being N 


forced up through a bed of clay, as juſt now 


deſcribed, and diffolving or ſoftening, if you 


| will, a part thereof, I ſay only a part, be- 
cauſe, whatever may be the depth of the bog 


or ſwaggle, it generally has a partition of 


ſolid clay between it and the reſervoir of 


vater under it, from whence it originally 
prox 
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Proceeds. For, if this were not the 8 and 
| the quantity of water were confiderable, i 
would meet with no ſufficient reſiſtence from 
the bog, and would iſſue through it with 
violence, and carry the whole ſemi- fluid 
maſs along with it. But this would. more 
| inevitably be the caſe, if there was a cruſt at 
the bottom of the bog, and if that, cruſt 
| ſhould « ever. be broken; 3 eſpecially if the 
quantity of water vader, it were very conſi- 
derable. And, as it is z probable, that, in 
many caſes of this forts the water ſlowly dif- 
_ ſolves more and more of this ur der cruſt, ! 
70 make no doubt, but that, in the. revolution 
of many ages, a great .1 . 3 a 
this kind may have, happen althou 
they may not have been — of. w_ 
tance enough to have the hiſtory of them 
tranſmitted. to. poſterity. 5 LO? 
Of this. kind, although. formed of : a differ 


9 


ent ſubſtance, 1 conſider the flow of the-Sol- 


ne moſs . in Cumberland to | have been; 
e which 


\ 
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which, © upon the 16th November 15971, 
burſt its' former boundaries, and poured forth 
a prodigious ſtream of ſemi- fluid matters 
which, in a ſhort time, covered ſeveral hun- 
dred acres of very fine arable ground. Nor 
will any one, who is acquainted: with the 
nature of moſs, Who knows its re- 
ſemblance to clay in its quality of abſorbing 
and retaining water, and its very eaſy dif- 
fuſibility therein, be ſurpriſed at this; as, 
from all theſe properties, it is much better 
adapted for forming an extenſive bog; and, 
therefore, in greater danger of producing an 
extenſive devaſtation, by an eruption of the 
water into it, than thoſe daes are formed of 


any kind of clay whatever. 
If the bog, or ſwampy e is upon a | 
declivity, the ditch ought to be carried acroſs 
the field about the place where the loweſt 
rings ariſe. But, if the ſurface of the 
ground is level, or, Nearly fo, as between A 
aud By (Fig. 24th), and the ſprings break. 
AG A a . out 
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out in feveral places, 999999: PR as to 
form ſoft quagmires interſperſed through 


the whole of the field, it will be of little con- | 
ſequence. in what part the drain is opened; 


for, if it is dug fo deep as to allow the wa- 
ter to riſe in it with freedom, it will iſſue 
through that opening, and the field wil be 
left perfectly dry. 


But, as it may frequently 3 * the 


Fa of gravel ſhall be at a conſiderable 


depth beneath the ſurface of the earth, and 


as it may be ſometimes even below the level 
of the place into which the drain muſt be 

emptied, it might ſometimes be extremely 
difficult to make a ditch ſo deep as to reach 
the bed of ſand or gravel. But, it is lucky 
for us, that this is not abſolutely neceſſary 
in the preſent caſe; as à drain of two or 
three feet deep, as at D, will be equally ef- 
fectual with one that ſhould go to the gra- 
vel. All that is neceſſary, in this caſe, is, to 
fink * (P) in the . of the drain, at a 
moderate 
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moderate diſtance from one another, which 
go ſo deep as to reach the gravel. For, as the 
water there meets with no reſiſtance, it readis 
ly Jows-out at theſe openings, and is carried 
off by the drain, without being forced up 
through the earth; ſo that the ground: is 
left entirely dry ever after. 

I have likewiſe drained ſeveral fields in 
this way; and, as I have generally found 
the appearances pretty much alike, I ſhall, 
for the information of the inexperienced 
reader, give A ſhort account of them, 

If you attempt to make your pit in one of 
theſe ſoft. quaggy places where the water is 
found in great abundance, you will meet 
with very great difficulty in forming it. For, 
as the ſubſtance of which it is compoled is 
ſoft, it will always flow into the hole as faſt 
as you dig it. On this account, I would ad- 
viſe, not to attempt to make the pit in the 
ſwaggle, but as near it in the ſolid earth as 


you conveniently can. However, if it is 


pretty 
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pretty firm, and: as no great extent, it is 


ſometimes practicable to make a pit in the 
ſoft bog, at the drieſt time of the year. 


This I have ſometimes practiſed, which 


: gave me an opportunity of obſerving the na- 


ture of theſe bogs more pigs than o- 


therwiſe would have had. 
In the trials of this kind that 1 nine 


made, the ſoft quaggy ground has ſeldom 


been above three or four feet deep, below 


which I have always found a ſtratum of 


hard tough clay uſually mixed with ſtones; ; 
and ſo firm, that n xothing but a mattock or 
pick-axe could penetrate it. And, as this is 


comparatively fo much drier than the ground 


above it, an inexperienced operator is very 
apt to imagine that it is the Tour” that he 
is in ſearch of. obs 
In digging ner [this Win you 
will frequenily meet with ſmall ſprings oo- 


zing out in all directions. Some of them 
that might fill the tube of a ſmall quill, 
Pe.” | and 
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al others mall a8 to be Sram percep= 


tible. But, without regarding theſe, you 


muſt continue to dig on without intermiſſion 
till you come to the main body of the refers 
voir, if I may ſo call it, chat is contained i in 


the rock, gravel, or ſand; -which you will | 


generally find from two to four feet below: 
the bottom of the ſwaggle, and which you 
will be in no danger of miſtaking when you 
come to it. For, if there has been no open- 


ing made before that in the field, as ſoon as 


you break the cruſt immediately above the 
gravel or rock, the water will burſt forth like 


' torrent, and, on ſome occaſions, will riſe 


like a jet eau, to a conſiderable height as 
bove the bottom of the ditch; and continue 


to low off with great impetuoſity for ſome 
time, till the pent up water being drained off, 


the violent boiling up will begin to ſubſide, 
and the ftrength of the current to abate; 


and, in a ſhort time, to flow: gently out ww 


any ordinary eing. ee ple 
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Allowing it to remain in this ſtate for 


: ome time, the quaggy earth will ſoon begin 


to ſubſide, and gradually become firmer and 


| firmer every day; fo that, in the ſpace of 


2 few months, thoſe bogs that were former- 
ly ſo ſoft as hardly to ſupport the weight of 


za ſmall dog, will become ſo firm, that 
oxen and horſes may tread upon them with- 
out any danger of ſinking, at the "y wet- 
teſt ſeaſon of the year. 


I have had a field of this nature, (ating by 


beriag only one ſuch pit as I have now de- 
ſcribed, opened in it, was entirely drained to 


the diſtance of above a hundred 1 around 
it in every direction. 
But, as it is poſſible that che aum in 
which the water runs may be in ſome places 


5 interrupted, it will be in general expedient 
to make ſeveral of theſe pits, if the field is of 
great extent; always carrying the drain for- 

ward through the lowermoſt part of the field, 
or as near the quag as you conveniently can; 


and 


AND SWAMPY GROUNDS. 191 
it will be moſt neceſſary. But, if the ſtratum 


of gravel is not interrupted, there will be no 
violent burſt of water at opening any of 


perienced. 
To TR. theſe. 3 e cloſing up 


after they are made, it is always expedi- 
ent to fill them up with ſmall ſtones imme- 
liately after they are made, which ou ght to 


fiſe to the height of the bottom of the drain. 

have often imagined that the exyence 
of digging theſe pits might, be ſaved by bo- 
| ring a hole through this ſolid ſtratum of clay 
with a large wimble made on purpoſe; but, 


ss 1 never experienced this, I cannot ſay 


whether or not it would anſwer the deli red 
end exactly. 


: | 
c If che whole field that i is to hy ok con- 


fits of one extenſive bog, it will require a 
long time before the whole work can be en; 


pen a drain through it, till one part of it is 


theſe after the firſt, as I have en ex- 


trely finiſhed; as it will be impoſſible to o- 


firſt 
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firſt. ene becomes Bares 1d 
a nne of Nas —_— the ind 
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„ In 
adertaker, after 
ain to convey” the water 


from d hs tad part of the bog, muſt ap- 


can, and there make his firſt pit; which will 


9 La 2 


time, and that part of the bog is become ſo 


continue the ditch as far forward through i it 
as the ſituation it is in will admit of, and 
there ſink another pit; ; and proceed gradual- 
iy forward in the ſame manner; making 
croſs cuts where Ay til the whole be 
finiſhed. ef: THEN , 

In this manner may any 8 or tract of 
ſpouting ground of this nature, be rendered 
dry at a very inconſiderable expence. And, 


ground © nl this oy TEN I recommend 
| ei 21.36 ? e | | the 


* — 
9 >» ® 


proach as near to the ſwampy ground as he 


— off the water n the neareſt | glad of 


* When this 126 ebntinüed open for fone 


ſolid as to admit of being worked, let him 


as: there can be no other method of draining 


* 
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the tudy of it to che attention a of every dili- 
gent farmer who may have occaſion for it. 
Let him firſt be extremely cautious in exa« 
mining all the circumſtances of his particu- ; 
lar fields, that he may be certain which f 
the claſſes above enumerated it may be rank- 5 
ed with; and, when he is perfectly ſure of 
that, he may proceed en any . . 
morally certain of ſucceſe. 
There is, however, one kind of np: 
ground not yet particularly ſpecified, that I 
have purpoſely omitted taking notice of till 
dhis time, as I have never had an opportunity 
of examining particularly into the nature f 
it 3 nor of aſcertaining, by experience, what 
is the moſt proper method of treating it. 
The foil I have now particularly in my eye 
conſiſts of a deep ſtrong clay, that does not 
vary its nature even on the ſurface, but in as 
far as manures may have rendered it more 
friable And tender. The colour uſually in 
elines to a reddiſh caſt; and, for the moſt 
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parts ih isſir tuated * the fide *. on e de- 


TE without _ variation, and. i inter 


eue ne e yam nll cog 3 3 


Many foils of 2 e Je 1 
apt to be continually moiſt and full of water 


during the winter ſeaſon; But, when the 
dry weather of ſummer ſets in, the moiſture 


is diminiſhed, and the ſurface becomes hard; 
and it is rent into many large gaps, which 
allow free admiſſion to the fun and air, ſo as 


to ſcoreh up almoſt every plant that is ſowed 
upon it. And, as theſe foils are uſually in 
themſelves naturally fertile when drained, 


it were to be wiſhed that ſome method could 


be diſcovered that would be leſs expenſive 


than what is uſually. practiſed with regard to 
ſome ſoils of this kind in Eſſex, where they 


make covered drains of two and a half feet 


deep, running diagonally through the whole 
field, at the diſtance of twenty feet from 


Were 


AND Swap v GROUNDS. 195 


Were I to indulge myſelf i in e 
I might here offer ſome remarks tending to 
ſhow the probable cauſe of this phaenome- 
non, and point out an eaſier method of cure. 
But, as it is extremely dangerous, for one 
who pretends to inſtruct others, to give way * 
to the tempting ſeductions of a warm ima- 
gination, I ſhall content myſelf with having 
pointed out this evil to thoſe who may have 
it in their power to examine into the cauſes 
of this particular malady, and to point out 
to others the eaſieſt and moſt efficacious cure. 
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ty and danger attending the | 
high ridges by the plough, or 


6 levelling machines —A 1 NEW method 0 4 3 
4 


1 by the Plong and | ſpade deferited, 
45 it bas been, with eeeſs, pratfiſed by 


> 


r 
4 * 


| . "of tellin ing by this ami one 75 
5 that of doing it by the plough—and 


DO RS 


= * 
WS 
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aber reſpects, infinitely more EE 
Arber leſs perfect method of. performing 


1 


bir operation deſeribed —4 caution to young 


improvers in agriculture not to adopt 700 
nam new. implements of huſbandry. 


* SY 

ag * ; — 
=> % 

3 , 
', IE Fc rolls * 


++ 


was the practice very univerſally, i in old 
times, to make the ridge in all Arenen, 
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very great breddth and hei gin, . in a 
great degree, prevents the farmer from reap- 
ing the full benefit of many of thoſe im- 
provements that have, been adopted in mo- 


> ag times. Tn ſome parts of England, i it is 


„ . N 4 Fen 


ments in 1 chat this Sbfiruftion 


1 to them has been intirely removed 3. and the 


very. remembrance of this 1 improper practice 
has been loſt: But in ſome places there, and 
77 through the greateſt part of Scotland, it flill 
| continues to prevail, to the very g great detri- 
ment of the induſtrious improver, as. it ei- 


oy ther mars his operations in a bigh degree, 


or ſubjects | him to a conſiderable « expence in | 


reducing them to a proper level; which is 


greatly enhanced by the very dend 


deficiency i in his crops, that he. muſt feel for 
many years, in conſequence of this opera- 
tion, unleſs it is performed. with an uncom- 
mon n degree of e care and attention. 1 


2 *. 8. 1 | 8 1 8 The 
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, performing this opera- 
ton properly with: the common im plements 
of buſbandry, the: obvio 


TORY on gt rr mace — * 
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8 en Or wc 


obvio dus benefit that 
from having his fields 
dere, have produced many newcnvenitions of 
wN, drags, &cc. calculated for 
ſpeedily; reducing the fields to that ſtate; 
none ef which! have as yet been found fully: 
| &for which they were 
intended, as they all in indiſeriminately 
the earth that was on the high pl: 
thoſe that lower; which, although it 
may, in ſome caſes; render the ſurface of the: 
ground tolerably ſmooth and level, is uſual- 
y attended with inconveniencies far greater, 
for a conſiderable length of time, Aenne 
which it was intended to remove. 
For exp 8 
eren the beſt vegetable mold, if buried for 
auy length of time ſo far beneath the ſur- 
face, a8 10, be deprive of the benign influ- 
ences of the azmolphere, loſes its vis vite, if 
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L may be allowed that expreſſion;—b 


an inert, lifeleſs. maſs, - little fitted for n nou- 
riſking vegetables, and conſtitutes a ſoil. very 


; wenne. = 


een * ae ee of t bi 


him Bowe! to ron e, on W 0 of bis 
fields, an equal covering of that vegetable 


that has long been uppermoſt, and 


Wdered, fertile by the meliorating influence. 
of the atmoſphere. But, if he ſuddenly le- 


vels his high ridges: ik any of theſe merken 
the good mold that was on wan op of the 


nical contrivances, he of nc 


ridges, in the old furrows, hy which. he 
greatly inpoveriſhes one part 
while he too much inriches another; inſo- 
much that it is a matter of great difficulty, 
for many years thereafter, to get the field 


brought to an equal degree of fertility in dif- 


ferent places; which makes it impoſſible 
for the farmer to get an equal crop over the 
Whale of his field by ny management what- 
1 | , . ever; 


part of his, field, 1 


ever; uud he has the betete Gelding 
- ly, by this' means, to ſee the one half of his 
crop rotted by an over · luxuriance, while o- 
ther parts of it are weak and ſickly, or one 
part ripe, and ready for reaping, while the 
other is not properly filled; fo that it were, 
on many occaſions, better for him to have his 
whole field reduced at once to the ſame degree 


of attention in ſpreading the manures may, 
indeed, in ſome meaſure, get the better of 


thirty years of continued culture, and re- 
peated dreſſings, the marks of the old ridges 
could be diſtinctly traced when the corn was 
growing, although the ſurface was ſo level 
that no traces of them could be perceived 
when the corn was AE the ground, 
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of poorneſs as the pooreſt of it, than have it 
in this ſtate. An almoſt impracticable degree 


this; but it is ſo difficult to perform this 
properly, that I have freq uently ſeen fields 
that had been thus levelled, in which, after 
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But this i is a degree of pe fection i in level- 


fa that cannot be uſually attained by fol- 


lowing this mode of practice; 3/ and, there- 


Fore, is but ſeldom ſeen. For all that can be 


expected to de done by any leveling ma- 
chine, is to render the ſurface perfectly 


Asso and even * in every part, at the time 


that the operation is performed: But as, in 
this caſe, the old hollows ate ſuddenly hed 
up with. looſe mold to a great depth, while 
che earth below the ſurface, upon the Wm 
of the old ridges, remains firm and compact, 
the new raiſed earth, after a ſhort time, ſub- 
des very much, while the other parts of 
"the field do not ſink at all; ſo that, in a 
Hott time, the old furrows come to be again 


pangul _ level * the other £77040 or the 


1 © 1 oy not if goo Et Us "en aſe here uſed, 15 
an En gliſh word. Level denotes, pr propetly healthy, 
2 ſurface, not only free ftom ine qualities, but alſo 
. » Horizontal in poſition. Even denotes, a ſurface free 
from inequalities, whatever be the poſition there of. 
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Fre and che water of coutſe is ſuffered, in 
time degree, to ſtagnate upon them, in ſo 
much that, in 4 few years, it becomes ne- 
eellary” once more. to repeat the ſame level- 
ng proce thus renew the damage 
| tat the firmer wan by this pernicious 

pap" pe og if wu FARE Og not 
enz leaſe, it will be found, in general, to 
be more his intereſt to leave the ridges as 
be found them, than to attempt to alter 
their direction: : And, if he atterids with due 
caution to moderate the height of theſe old 
ridges, he may reap very good crops, al- 
though, perhaps, at a ſomewhat greater ex- 
pence of labour than he would have been 
put to upon the ſame field, if it had been re- 
duced to a proper level ſurface, and divided 
into ftraight and parallel ridges. 
q But, where a man is ſecure of polleffing 
his ground for any conſiderable length of 
time, the oe that he will reap from 
having 
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tavieg FER) atid: well laid -our Fields: are ſo 
| conſiderable, as to be worth purchaſin ng, if it 


ſhould even be at a conſiderable expence. 


But the loſs that is ſuſtained at the be 
ning, by this mechanical mode of levelling 
ridges, if they are of conſiderable height, is 
ſo very great, that it is, perhaps, doubtful 
if any future advantages can ever fully. com- 
9 penſate it. I would therefore adviſe, that all 
5 this levelling apparatus ſhould be laid aſide, 
and the following more efficacious practice 
be ſubſtituted 3 in its ſtead; 4 practice that 1 
| Have long followed with ſucceſs, and can 
ſafely recommend as the very beſt that has 
pet come to my knowledge. ? bs 

4's 4 the ridges have been raiſed to a very 
4 great height, as a preparation for the en- 
ſuing operations, they may be firſt cloven 


1 or ſcaled out, as it is called i in different pla- 


5 ces; that is, ploughed ſo as to lay the earth 
on each ridge from the middle towards the 


: furroms, — if they are only of a mode- 
t kate 
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rate degree of baun. this operation my be 
omitted. ene 0104-10} 71 40170 4 ie 
When vou mean to ee to * the. 
grounds. let a number of men be collected 
with ſpades, more. or fewer, as the natu 
| the ground requires, and then ſet a plough 
to draw a thurroughb * directly acroſs the 
ridges of the whole field intended to be le- 
relled,” Divide this line into as many parts 
3 you have labaurers, allotting to each one 
ndge, Or two, or. more Or: leſs, according to: 
their number, height, and other circumſtan- 
ces. Let en of the aa en, have orders, 
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* HIKE Ou x; 
1. find gn 3 at a lob * n 

. therefore have been obliged to revive one 
now 27 although exceeding proper. By fur- 7 
, in this treatiſe, muſt always be underſtood 

5 in or ſmall drains, on each ſide of the 
ridge, and that alone.— By thurrough is underſtos 
the open trench left by the plough in its ordin * 


peration. .The reader i is deſired to attend to dn 75 | 
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| ee bi to ap to dig in the bottom 


of ow” Nau mt Tag, re u Ju 


e ee e dir he e. comes to 


the height of the ridge, and chen turn to- 


wWatds the other-furrow, 4 
on the other adeof the ridge, always throw- 


ing tho earth chat he-digs'up” into" de def 


old furrow between ther 
rectly before him ; t. 


and deeper as he advances to the height 
of the rid ge, ſo as to leave the bottom 


of the trench he thus makes acroſs the 


rid ge s 3 level, or as "nearly * fo f a 
pplliple, Noc when, he "has. finiſhed tha 
Part of the, thurrough. allotted to hin, that 
the ploughehag made in going, let him then 
go and miſh,” in the fame manner, Kis own 
portion of the thurtough that the 'plouy 


care" not to as 
deep where he firſt begins but eo go deeper 


* 
thi 


ro n R 15 k wo 356 


turning. Ig this manner, eh 
rins his own' taſk through the 
one field; gradually raiſing” the old fur- 5 


J 


rows as the old heights are um And, 
if an attentive overſeer is at han „to ſee 


3 


that the whole is equally well done, 1 
each furrow is raiſed to a greater height than 

the middle of the old ridges, ſo as to ye 
for the ſubſiding of that looſe earth, the o- 
peration will be entirely ' finiſhed at orice, 55 
and never again need to be repeated. 

Ia perſor ning this operation, it i al- ; 
ways be proper to'make the ridges, formed 
urpoſe of leveling, which go acroſs 
ies, = | broad as s poſſible; be. 
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. 1 find myſelf 3 agate. at 2 loſs for | a ee 
and am afraid this may occaſion ſome embaraſſ ment 
to the reader. To avoid this as much as may be, let 
him obſerve, that, as the plough is directed to go. 
and return ſucceſſively direQly acroſs the old ridges, | 
the earth on each ſide of the line firſt drawn i in that 


direction will be turned towards *, by the ordinary i 
1 0 | operation 
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ume, and 3 — ro pu 1 
A Ars turning the plough tothe right hand, 
comes of ſuch à breadth;as:makes it 
Kt inconvenient to turn longer in that | 
and then, at the diſtange, of twice 
— of this new formed, ridge» from 


che middle of it, mark off x dur for 
wf middle of another ridge, turning round 


7 " 
£ 
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era oh of be plough, len conis þreade, f 
to form a 1 7 in the field reſembling an ordina- 
ry ridge. It It is this kind of diriſion that Lam obliget 
wall a ridge te gr arr the old ridges, for th 
ö al 1 0 oeh 
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was 885 hg TT form +; TY i 5 
tlie fain@'breadrh wick i 0 e 

to the 64, 7 ik b pos oh ot ge 

was left between the two new mg Sp 
By this mode of ple 
be malle of fotty, ot e 
in breath, wit d any elt solte 
bor, Although lome time witl 
ing at che ends of thefe broad ridges; yer, as 


'Y | 


this operation 18 only to-be: once performed 


in this mantier, t tage that is reaped 
by having few open farrows, is more than 


| ſufficient to counter balance it. And, in or- 
46h af 600 


; it will always be proper to mark out 
the ridges; arid drawthe thurrough that is to 
de ther middle of each, ſome day before you 
collect all your labourers to level the field; 

that you may, without, any hurry or loſs of 
labour, dear” out a good trench through the 


ughing, „euch nate ey 
try or fixty yards 


e loſt in turn- 


moderate the height that would be 
| bote in the mide ef each of theſe great 


wage of each of e old ridges.; as the 
plough | 
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Þl el at ' this. time, g Oing or 
nearly. i in the ſame. track, prevents. the la- 
bourers from waking: properly. * en this 
Precaution. «nr be IF e 1 ©» ETY 
If theſe rules a are attended toy. your. Kel 
mil ham once reduced to Aa. . level, 
oe old 8 be Aill rags _— "the. ſurface 


and returo ing 


ma 

of your field; ſo that the only loſs that the the 
oſſeſſor of, ſuch ground can p spitz by this yer 
operation, is en the exper penes of 7 the 
forming i R 17 2 3 S as [ 
But this expence, ee ſenſible, vil he wh 
apt to ſtartle many from atten ting it, as as it not 
is. but too common with peo ple i in the coun- nid 
try, who are not much in the practice of and 
making accurate: calculations, as much to Wl they 
over-rate in their own minds the, expence of ¶ dt u 
manual labour, as as they under-rate the « ex- WM cy, 
pence of Sd and the other opera- (crib 
tions pertormed by their on horſes and ton 
hired ſervants. For the ſatisfaction of thoſe b 55 


nho may never 1 ted any opera- 
tion of this fort, I ſhall let them know What 
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1 have found i it to be. . > 5 7 | y - 5 - 120 
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1 will readily; occur to every one, that the 
nary; ee to the height 3 


eee t f 
they are not able to do near ſo much work 
as if they. were narrower... But, on ground 

the ri ges are ſo high as that they 
5500 require to be cloven, or laid from wwe 
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2 0 . 


middle towards che urrows five or ſix times, 
and as many times croſs harrowed, before 
they could be brought to a level, by means 
at theſe implements alone, I find that ten or 
tleven men will, i in the manner above de- 
ſcribed, level the ground as faſt as one 


lough can turm it over, if it goes at an or- 
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\ yokings i in the day, eleven erde 
Wil level as much ground as: " 5 
: ploiig YT at ew! b rig ee re 
e bey eas ever be met with. 5 where 
| ho height is mas medefätsf Eve or fh 
ti would be fufficient t ts pe rf fore the 8 
| -quantity' of work 
Thi who” chuſes' t as it 7 Hike cont 
operation hi elthet of thele two 

m4 ape” to his vun 5 ata 
much in aden plates, 4s the (> pence o 
labour and other citeuta inces may be ver 
Uiffercnt. at ono eee 214410 
But, for dhe latlefs don 1 of doch as tha) 
illi to avoid the trouble of making this cal 
cCulatien, I ſhall attempt it in the followin 
manner: Let us ſuppoſe, that the price c 
„ labo 
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abour i in Scotland varies in different W 1 
from ſix-pence to one Hilling, and chat ch: 
nedium price may be fixed at nine genre 
per day; and that the hire of a plough, _ 
| four horſes and two, ſervantyy(for, Manx, in e 
general, will be requiſite to labour phy 
ground in the condition that this is ſuppoſed” 

p be in), yaries in like manner, fram three 

0 fire. ſhillings per yoking; ; and that the 

nedium price of this ſhould be called four 
3 ; in this caſe, the cmparatiue ex- 
xnce_of _levelling, by theſe two different 
nodes, would he Mi fallaws:. 10205 109 Py 
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the expence of ys wg by the 

s above four times as great as per- 
operation by the ſpade, at the 
5 ä 1 rates 
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1e accompt 


of levelling ; whe 
Ha are, t 
0 head; which would het 
| of levelling conſiderab 


„ if they con- 


ſider the matter with due ttckrion, they 


vill find that this plea cannot be admitted. 
lt muſt be remembered, that ca 


lorated by the former ploughings, and turns 


up ſome of the inert earth in the middle of | 


the ridge; Which, by the next ploughing, 
is made to cover another parcel of good 
arch? t 


g E. E . earth 


I rather, in | 


ſucceſſive 
_ ag. ben iner iti this manner, 
h that was me- 
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| 8 ſtill more inert chan it was; 7 ſo that 
7 when the whole ſix ploughings are finiſhed, 
inſtead of having the field meliorated as by 
a fallow, a great part of its ſurface is covered 
with that inert earth, which, i is much worſe 
than the native mold would have been 
without any fallow at all,; . And, it is thus 

made ſo unec val i in quality, as to. be  Produc- 

tive of the very worlt conſequences, as has 
been r remarked: So that, inſtead of 


| having done any 1 to the field, the 


whole * thele ploughings and harrowings 
| have really rendered it worſe than before, 
and e therefore to be entirely charged 


er aoconne whatever; 'F as — as the damage 
that the ground ſuſtains by this operation, 
Which has not been charged to the account. 
On the other hand, were we to calculate ac- 
curately, the ploughing chat accompanies the 
level ling by the ſpade hg not, by any 


means, to be n © e account of le- 
velling; 


J 


wiſe contribut te in ſome how fines: On all 
n accounts, 1 "think it is palpably ob- 
rious, tat this is not only the moſt effectu 
f Aer alſo the leaſt 


method of levelling 


expenſive, and, beyond any y degree of com- 
pariſon, the moſt — to the Herder; © 2 


After what has been ſaid, I preſume the 
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labourers to work with different implements, 
if it can poſſibly be avoided.—Almoſt the 
atmoſt latitude that prudence can admit of 
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8 fendtble. writers, who ſeem to have 
zeen better acquainted with the theory than 
with the practice of agriculture 31 who have 
repeatally: adviſed the farmer, witl u the 1 
zealous ſolicitude, © Never to ſow graſs-ſceds 
with any kind of grain; but, in all caſes, to 14 
ſow it by itſelf Which, it is ſaid, will al. ſpe 
Ways do more than repay the loſs that is ll fee 
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to be very well ſatisfied if they 

hay without! being abſolutely 0 never 
paying the leaſt attention to its having > been 
' ſeveral -times/ thoroughly wetted eee the 
"mop was making. But, if theſe gentlemen 
will take the trouble at any time to compare 
any parcel of hay that has been made per- 
„ 9 7580 dry, with another parcel, from the dan 
; | / ame field, that has received a ſhower while . vitt 
in the ſwathe, or even a copious dew, they fl drk 
will ſoon be ſenſible of a very manifeſt dif- nd, 
ference between them; nor will their horſes 
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= Thave met with ors aaa — 


N pou have complained, that they found it impoſſible 
eyer to get their clover hay to look like that they met 


with in London, —as the leaves were always of a 
dark tobacco-like colour, and parted from the ſtalks | 


wich the flighteſt handling, inſtead of being of a 
dark olive green, and ſoft and pliable to the touch, 
and not readily ſeparable from the ſtalks. This dif- 
ference i is entirely occaſioned by the winning: For, 
if clover is allowed to be wetted after it is cut, It 
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will infaflibiy be brown and brittle ; but, if it has 
[WY beet carefully preſerved from moiſture, and fowly 


made into hay, it is tough and pliable, and retains 
its greennels | in ange degree. : 
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cocks; for, if it is in the leaſt degree 
nerat Surah turn inſtantly moul- 


jnpervions to _ airy! and: will never _ 
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| wards become dry, till it io ſpread out to the il 
92 ſun. For this reaſon, if at any time; during int 
a courſe of good ſettled weather, you ſhould oug 
begin to cut in the morning, before the dew iff '* © 
is off the graſs, keep back the gatherers f $0 
* the dew is evaporated, i allowing that i © 
which was firſt eut · to lie till it is dry ay. 
it is cocked. In this caſe, you will almoſt Wl ma 
always find, that the uncut graſs will-dry (i rab. 
ſooner than that which has been cut when i B. 
wet; and, therefore, the gatherers may al- dena 
ways begin to put up that which is freſh nd c 
<ut before the other; which will uſually fe- fen 


quire two or three hours to "ON after the ittle, 
* cut hay may be cocked. , bl 

And if at any time, in has; of macs TOM 
our ſhould be obliged to cut your hay de- weks, 
fore it is dry, the ſame rule muſt be obſer-M %ght 
ved, always to allow it to remain in the 1 
ſwathe till it is quite dry: But, as there is al- 


ee a regt riſk of being long in getting : 
sf y 1 d 


4 
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bl 0p, EP as it never, in this 


to cut his wo th when dry, even if it 


a expence to 
the cutters, by keeping them employed at 
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able or rainy. irre gp IPs 


ver; and the weather ſhould chance to be cloſe 
ind calm at the time, it may, on ſome oc 
aſions, be neceſſary to open theſe cocks a 
1. 60 admit ſome frefh air into them; 
after they have ſtood a day 
er two, it may be of great uſe to turn theſe 
weks, and open them up a little, which 
ae to be done in Mo: drieſt time of the 
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which ' it brought from the ſucculent ſtate of graſs 
* that of a dry Ow 
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hey *w 5 
kindfy as if it had been dry eut, the Aare 
bought to endeavour, if poſſible, in all cafes, . 


Sy. work, or even allowing them to 
remain idle, if the weather ſhould be va- 


But if there: isa ©. gel proportion of 405 


C By winning Yan Þ 186 meant the operation by | 
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day 3 the qperator taking that part of 3 
: For which * the top. aud . 1 1 fu 
. Wag o woll expolah to thin ait 3 
excluded. frem it, and. that which was un- 
| es eee ee upon the top, 
able. 4 Yu 11 Rp 159% % 4 DE: C6 
« If. che hay * not been dump when it 
was fr put up, the cock: may be i nnme- 
diately figiſhed, out at gpce;; hut, if it is at all 
Wet, it will be af great uſe to turn Over on- 
a little of the tap af che ene at firſt, and, 
an eit in that late to dry little, pro- 
ceed to anether, and 8 third; ant fourth, 
Sc. treating each in the ſame way 3% going 
on in that manners til yon find that the 
inſide of che furſt opened cok is ſuſſcienily 
dried, when it will be proper to return to 
it, turning over a little more of it, till you 
come 0 what is Kit Sor, when Jou 
HS, lee 
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1 it and proceed to anothe 
found the whole; 55 always returning Ahe, 

ll the coc are entirely finiſhed;. This i RY | 

| the beſt way of ſaving your. hay, if you 

have been under the neceſſity of cutting 

it while damp ; but it is always beſt to 

n againſt this i inconvenienee; if poſſible. 
Although I am. convinced that. this me- 

| thod of making hay! is, in all caſes; the belt 

| that ever I have heard of, yet if is in a more. 

| eſpecial. manner worthy. of being tecom- 

| mended to ſuch as intend to fave the ſeed of 
rye-graſs ; as, in that caſe, it is attended 

ith, many and great advantages. Every 

ne, who is in the leaſt acquainted. with this 

ſubjech, knows, that this kind: of graſs is o Bl 


> 


yl apt, to ſhed its ſeeds, that, if the hay 
to lie-in the ſwathe till it is dry 


| a very, (great. proportion of the ſeed will, Bt 
| inevitably be loſt by the neceſſary. W | 
Men it i is e however carefully! this | 
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to abt inconvenience; Thave Known 1 
fevers 1 fermers who have thought it worttr . 
the expence” of 'cauling it to be gutters l 
immediately after the 'Eifers, "and then n 
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but, noi to mention the ex ice neceffari 
ty artenditig this praftice it is" Ukew! at. ha 
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tended with another inconvenience Which" | Fo 
* fubjets the farmer, on many Gets 05 15, tba 
| greater lofs than he would foltain by i and- 
Ang in the ordinary way. For, if k ſhould 
_ chance” to: come a trad of rainy 'w ea eather* 
_—_— in the fiook, Wes while of 1 
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Wed ene loles few! beatz and 
muſty, andeven begins to grow | 
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be threſhed out; fo that both the hay ” 


3 2 be 
e 


1 . 35 Aa ; 
| 75 : ” 


9 — 


775 e 15 45 8 : 
But, i in the 9 or Na Yai! recom- 


mended, all the benefit that could be expec- 


ted from. this procedure is fully obtained, 


8414 


and the indonveniencies attending it en- 


rely avoided. For, by 1 putting it into the 


£5 ii 41 1 


cocks 25 ſoon as it is cut, while the ſeed 
adheres more firmly to the hay than after 


it is is dry, little © 1s ; ſhaked off by the gather- ; 


ing; and fill leſs) is loſt i in carrying it to the 
plate 1 where it is to be threſhed (which ought 
to bein the kield ; at the place where a tramp- 

cock i is intended) in this way. than when 
bound 1 up into ſheaves, | And, as theſe cocks 


relift the rain perfectly well, the ſeed or hay 


are in no danger of being ſpoiled by rainy 
weather, if i it mould chatice to come after 


they are once put up. And, beſides, as. 
the hay i is not thus ſo ch” expoſed to the 


the ſeed ville wah, e or in a a great meafure . 


HE. 


Weber, it is not near ſo much ſpoiled; in it | 
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fine : 9110 ted 5 Tries! ht phin il 
* or dried i in . wining, 2s it is in the 


_ uſual method. On all Which accounts, 1 
deem it by fer the moſt cligbſs ara | of 
ſaving this kind of graſs-ſeed. . RE ER 

The truth of theſe remarks I had an opp: 
ruvity of e experiencing this very year 17733 
the latter part of the hay-ſeaſon having pro- 
ved extremely 1 rainy, inſomuch that a very 

good and experienced huſbandm nan of my ac- 

15 quaintance, who. took the former method of 

_ favin g his grals-ſeeds, had! them ſo much ſr ſpoiled 

by the rain, and his hay, at the ſame time, 10 


1 ES 


much damaged by it, chat he was aſhamed 0 
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$1 $4 
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to offer either of them to ſale; whereas mine; 

Which were treated in the manner 1 now rex 
commend, were both as ſweet and whole- 

ſome : as any good judge could with them to 49444 
be: 5 My bay, i in particular, being as green 
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and ſucculent as any hay got in the may 


>; ++ "1 Sea; 
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method is, even when it is not ihreed. 
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ADVERTISEMENT. 


ras N 4 fabjes 4 fuſed in the Z 


following Effay, neceſſarily required that it 
ſtould be treated in a more ſeientific manner 


' than any of the others. The Author has en- 


deavoured to render it as perſpicuour as poſe : 

ſble; hes is afraid that, to thoſe who may ne- 
ver have been verſant in Rudies of 1 this fort, it 
may fill, in ſome places, appear a little ab- 

| fruſe. —On this occaſion, he hopes to meet 

with the indulgence of thoſe, who think no 

exertion of mind improperly beflowed when 


it is in the purſyit of uſeful. knowledge — 


Others, who do not care to engage in intricate 
di/cuſſions of « any fort, he would adviſe to paſs T1 
over this Eſſay entirely ;—or, at leaſt, the firſt ö 
part it. The reaſons for what is advanced f 

in the fecond part will not indeed be, in that 
caſe, fo clearly feen ; but the practical farmer, 


if not thoroughly inſtructed by that, may at 
leaft be directed to what he * to do. 
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UiICK-LIME is a or a very 
e powder; obtained by burning 
marble; « chalk, or lime-ſtone. and afterwards 


throwing water. upon it; a 


This powder, when. newly burnt; is ſo- 


Juble & in water 3—is capable of being form- 
ed into a firm cement, if properly mixed up 
with water, and is poſſeſſed of many other 
peculiar qualities that it is unneceſſary here 


to enumerate: 


* 


5 Capable af being diſſolved. - 

To avoid diſagteeable circumlocution; I mall be 
obliged, in this Eſſay, to employ ſome technical 
terms not commonly underſtood ; but ſhall explain 
their n as I go along: 
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But, if PER powder baden expoſed to 
the influence of the air for ſome time, it is 


found to be no longer capable of being diſ- 
ſolved in water ;—it has become incapable of 


being formed into a cement, and has loſt ma- 
ny of the other peculiar qualities for which it 


was at firſt remarkable. 

In common language, this p Powder! 18 uſa 
ally diſtinguiſhed by the name of Lime ſim- 
ply. | But, in the language of philoſophic 
preciſion, it is called Quick-LI E, ſo 
long as it remains ſoluble in water, and 
capable of being uſed as a cement. After it 
loſes theſe properties, it is diſtinguiſhed by 
the name of EFFETE lime. 

In either of theſe ſtates, it is employed by 


the farmer as a manure. And, as it is the 
manure . of moſt univerſal utility that, has 


> 


yet been diſcovered, its nature and ok 
ties deſerve to ve vey particularly inveſti- 
gated. | 
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Of Quick-lime as a Cement. 


$ 1. 


F lime-ſtone, or marble, be expoſed to the 
action of a pretty intenſe fire for a ſuf- 
ficient length of time, its colour is altered, 
and its weight conſiderably diminiſhed ; but 
it retains its former figure and dimenſions. 


In this ſtate of burnt ſtone, it is in many 
places diſtinguiſhed by the name of limo 


hb ells, or ſhell-lime, or ſimply belli. 


- 


If water be thrown u pon theſe lime ſbhells, 


a conſiderable heat is in a ſhort time gene- 
rated; 
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rated; the burnt ſtones begin to wk and 
fall aſunder, and the maſs encreaſes in bulk 
as it gradually crumbles down, or falls, as it 


is more commonly ſaid, into a fine powder ; 


which is always of a white colour, whatever 


was the colour of the ſtone before calcina- 


enn. 

This powder is called d facked lime, or ſim- 
ply lime; and the operation that reduces it 
from /hells to this ſtate, is called faking. 


N 

If this powder i 18 intimately wine with ag 
much water as reduces it co the conſiſtence 
of a thin paſte, and afterwards dried, it con- 
cretes into one cohe rent maſs, which adheres 
to ſtones, or other unpoliſhed bodies, very 
firmly ; : 

4 "8" Calcination is the operation by which a any ſolid 
compact body is, by means of fire, reduced from its 


former coherent ſtate, to that of a dry incoherent 
powder, which is called a calx. 


AS A CEMENT. 27x 


* 


firmly ; a thus it becomes a proper cement 
for building walls of any ſort. 17 1 
After this paſte has been once fully aried, 
it becomes indiſſoluble in water, ſo as never 
to be ſoftened by the moiſture of the air; on 
which account it greatly exceeds clay, or * 
other cement that can be eaſily obtained. 


This cement, when compoſed for bulldog 
walls, is called mortar, When intended to 
be applied only as a ſmooth coating upon 
the ſurface of any place, without being mix- 


ed with ſtones, it is called in this country 


ſimply hath 
SE... 0 
It has been found by experience, that the 
cement made of lime that had been obtained 


from a lime-ſtone that conſiſted of pure cal- 
carcous * earth alone, without any propor- 


* Calcareous- is a general term denoting all thoſe 
. ſubſtances that conſiſt of the matter of which lime 
may 
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tion of ſand, never attained any great degree 
of hardneſs, but remained a ſoft crumbly 


| maſs, that might be cafily broke down. by 26 
any ſmall force applied to it. 80 


And, on the contrary, if the original tend: 
tone contained a very large proportion of ſand, 
the cement made of it alone was a much 
barder, firmer, and more durable ſubſtance. 

And, as it was diſcovered that the pureſt 
lime might be rendered a yery firm cement 
by the addition of a due proportion of clean 
hard ſand, the practice of mixing ſand with 
lime, when intended for mortar, came to pre- 

vail very univerſally.— The oldeſt lime-built 
walls that are now to be found, clearly ſhow 
that this practice has been _— before 
theſe were built; +.1 


& 2 2 N T 7 
„ , 1 
8 \ 2 


may be made, in whatever ſtate it may be found 
whether alone or mixed with other ſubſtances, that 
| prevent it from being reduced to powder after calci- 
| _ 


N a ; ; 
2 , 
2 Fr 8 * 1 4- us nw « 7 5 *% c ; ws W 
+ 7 ; 12 * ; ; "2 92 . * ng 3 * t « * ; 0 5 . 
: 5 5 * * g F if \ ' 2 * 2 ; 


Fi it fin remains, a | dS, to 8 | 
tain the due proportion of ſand; as authors, | 


a8 well as practical maſons, differ very much 
from one another as to this particular. = 
They lVikewife differ \ very much in their 
directions about the mode of mixing the ma- 
terials, and of applying the cement ;—ſome 
modern authors, eſpecially, attributing ama- 
| zing effects to a ſmall variation in theſe par- 


ticulars, while others deny that theſe cireum- 


ſtances have any ſenſible effect on the un 
bility or firmneſs of the cement. 


| Theſe different and contradictory opinions | 
ſeem to ariſe from an imperfect knowledge . 


of the nature of quick. lime, and the varia- 


tions it may admit of: For theſe variations 


are ſo very great, as to render it impoſſible 


to give any general rules that can poſſibly 


apply in all cafes, It, therefore, behoves 
thoſe who wiſh to attain any conſiſtency. of 
knowledge on this ſubject, to endeavour, 


firſt to aſcertain the circumſtances. that render 
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| calcareous ſubſtances capable of becoming A 
cement at all, and then to trace the ſeveral 


changes that may be. produced upon, it by 
other extraneous cauſes. TTL 


This I hall endeavour briefly to do... 
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- Lime-ſtone and marble are nothing elſe 


than a calcareous matter chryflaihzed*, and 


aſſume different appearances / according to 


| accidental circumſtances that have occurred 


at the time of their original formation. | 


ift, The 


* Saline fubflances; ho diflolved ; in water, and 
put into proper cireumſtances for that purpoſe, ſeparate 
from the water, and ſhoot into regular figures, which 
aſſume d: flerem forms, and are more or lefs tranſpa- 
rent according to the different nature of the ſalt, 
a8 nitre, alum, & c. Theſe regular tranſparent bo- 
dies are properly called chryflals, —Hence every bo- 
dy in nature that aſſuwes a form and appearance 
fimilat to thefe, and is produced i in men inc manner, 
is {aid to be chryſia ballized. e e ee 
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Iſt, The more perfect theſe chryſtals are 
the harder and more compact will 50 ſtone 
be that conſiſts of them. J 

2d, The ſmaller the proportion of x extraneous 
matter that is entangled among theſe, chry- 
ſtals, the purer and finer will the lime be 
that is made from the ſtone of which my 

conſiſt, | 

From a variation in one or other of theſe 
two particulars, ariſe all the varieties of calca- 
reous matter, that can be converted intolime; 


which varieties may be diſtinguiſhed from one 


another by the following particulars.... vo! 
1ſt, When the calcareous matter is pure, 
and perfectly chryſtallized; when it aſſumes 
a clear and ſomewhat tranſparent, appearance, 
and is found i in regular frata, without many 
fiſſures, i it is then called. marble. 8 1 


2d, When the calcareous matter is pure, but 
the chryſtallization leſs perfect, tho? i in regu- 


lar ſtrata, 1 it ſtill obtains the name of marble; > 


but, as it is more opaque, and leſs compact 
than 
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* 
than the former, it is is vechonot{els belle, 
and coarſer. e 's's 


zd, When . n matter s ſtill 
pretty pure, but haſtily concreted into an u- 
niform maſs, without having been in a ſtate 
that permitted it ie ehryſtalliae, or to ſubſide 
into regular firata; it is called chalk; Which, 


when reduced to a powder, w NN calcina= 


YL 


tion, is called whitening, 
"2th, When the cryſtals are tolerably 


tee but have had a confiderable') propor- 


tion of ſand entangled among them, it is no 


longer called marble, but line lone. And this 


is more or leſs pure, or affords a richer or 
Poorer lime, as it cohtalns a greater or ſmall- 
er Proportion of calcareous matter; and is 
mofe or leſs hard according to the degree of 
perfection „ ER 
Even the pureſt calcareous matter Perfecb- 
ty chryſtallized, is called lime ſtone, and not 
marble, when it confiſts of fmall pieces that 
5 here not been concreted 1 into regular ſtrata. 


98 FOR | 
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It, When the ealcareous matter ig per. 
fectly pure, and ſhot into ſmaller chryſtals 
of a tranſparent whiteneſs, it is oalled pur, 


Land, In ot er eircumſtaness, Haluc tin. 


6th; When the ealearebus matter hat bees 


formed by nature as a covering for animals 
it is called hel; in which . g de in 
cluded corals and toraltines. US 18 OH 
| Theſe are all the ſubſtances chat have hi- 

therto be en employed f for making lime. The 
other varieties of calcare6us begs Achat 
I may bring them all undeéf one view, and 
point out their effenciat ain are as 
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7th, When the calcareous matter, while in 
its fluid tate, has been abſorbed into a a bed of 
clayey matter, and with i t concreted into an 


uniform, compact, unchryſtallized maſs, it 
has been denominated marle, —which is 
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more or leſs Pure, accordi ing to the pro ortio! 
. 2 fit? 7) 


of calcarcous matter it contains, and more or 
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leſs hard, according t the nature ofthe clay, ti 
and the proportion of ſand: that "_ om | £1 
been mixed with it. And, N 
8th, When /Þe/ls, by the lapſe. of: time, be 
and by long macerating in water, have loſt the fa 
| animal gluten that cemented them, and are | 
N crumbled down to a fine whitiſh powder, ec 
they are denominated ao 
e 1 
It would i 2 curious bane to en- de 
quire. how theſe maſſes of calcareous mat- 1. 
ter were originally formed 5 How they * 
were reduced to a ſtate that rendered them * 
ſoluble in water, which muſt have been _ 
the, caſe before they could admit of being Air 
chryſtallized | What were the circum- 4 
ſtances that contributed to render ſome of 
12 theſe chryſtals ſo much more perte& than 
others, &c. &e.— But theſe diſquiſitioas, 
however curious they wight be, are here M 1 
omitted, as not abſolutely neceſſary for the wa 


elycidation. of our * The cxplana- Rat; 
„ Aon 


„ebe, eee the A 


4 A CEMEN T. 
A 8 5 A . 1 7 2 „ . 9 


tion of the nature of the different calcareous 


matters. above given was neceſſary; as, 


„ „ 


without a knowledge of theſe, it would hams 
been impoſſible to have explained, in a ſatis- 
factory manner, the way in. which theſe ſub- 
ſtances are more or leſs fitted to be ria 
ed as a , or a manure. 
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'To avoid unneceſſary repetitions, the rea- 


Four is deſi red to obſerve, that, for the future, 


I ſhall mention all matters that can be con- 


verted into quick- lime under the name of 


limegſfone, whether they be in the form of 


marble, chalk, or common lime-ftone ; di- 


ſtinguiſhing either of theie when it . 
come neceſſary. eee ee oa 


8 6. 
Lime: ſtone, in the ſtate we find it, is al- 


ways a compound ſubſtance.— in its pureſt 
late, it enn of 2 calcareous earth, united 


with 
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When lime-Aoe has been expoſed for a 
ſufficient Jength of time to the action of a 
ſuffierently inteuſe fire, the hole of the 
Water it contaitted is evaporated | 80 that 


Hene-mells are always lighter that the ſtone 
f which they are made, by the whole 


| weight, + _ leaſt, of the , eee 
0 as \ogerfolt ehryſtals ae contain 
a much larger proportion of i chan thoſe 
that are leſs perfect, it follows that, of two 
kinds of limeſtone of equal purity, that which 
is hardeſt and moſt tranſparent, will loſe a 
greater proportion of its weight in calcina- 
me n — which is fofecr and more o- 
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* Gall readers as are ; ha; EURO wid: 08 


the circumſtances that are neceſſary to the formation * 1 t 

of chryſtals i in general, will, probably be at a loſs 15 ul f 
eably to comprehend: the c ain: of. argumentation "i N : f 
followed here and in ſome other parts of this Eſfay. 8 bo. 4 5 1 

TR e e ven wake | it more: numer - FRY 
As aline matters, We ſo N are more ods. 2 10 4 

ly chryſtallized by art than any others, it will be beſt, ; 4-10 

to take our illuſtrations from that claſs of bodies. 45 E 

It is a property of faline 5 825 22 7 oy oa all 2 

be diſſolved in water. . by, 
They may-alſo be ſeparated * . ae | = 

and obtained in a dry form; but they aſſume very Wy 
different appearances, according ta the nature of the 77 Ty 
ava. that 1 is followed for es g them from That 1 . 5 
water voto ( 1 iN 7 

If a watery 8 Ga any ale "E POSH evapo- 5 . + 

rated by means of fire, there remains behind a White WH: 
ſubſtance, ſometimes lightly - coherent, as in pearl- 8 2 1 pA 
tp; & 6+ and. ſometimes it falls into a powdery! | 4 | . 
ne calx,\ . . + 
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|  Again,—As ſand loſes nothing o «ci its 
weight by calcination, it t likewiſe follows, 


| . EC me ny De aa that, | 
| | . ea, as in evaporating a benen of Glauber' "rem; c 
7 I alum, . 1 ; 
| N i But, if the water be in pa his ids 4 
| | rate heat—before it becomes a dry poder, the ſalt 
| | guits the water, and ſhoots out into regular figures q 
* | of a trafiſparent glaſſy like e A I b 


obtained the name of chryſtals. 15 
I Theſe chryſtals vary in figure, hardneſs, be. ac- 
cordiog to the nature of * 880 of which. they: re 
| | : | 7 8 compoſed · | „ . 
| 5 nw they all agree in one reſpe&, that I contain 
E 2 conſiderable proportion of water united with the 
| wk ood | faline matter.—Some kinds of falt. "abſorb a very 
large proportion of water in this way. —Chryſtalli. 
zed Glauber's falts contain two thirds | of their 
Hi 7 weight of waten - Common ſalt does not contain 
1 = near ſuch a large proportion. e BE INE 
4 | Hence it happens that no chryſtals of Fru of 
= falt can poſſibly be formed, unleſs theſe. 185 have 
= been perfectly diffoived in water. . 
And the perfection and tranſparency « of theſe chry- 
tals depends _— on their being allowed to ſhoot 
lei⸗ 


tak in 1 2 kinds of Re equally fir rh 


ind well | chryſlallized the ye or hat . 
wich T 


r & 


kale in gin 110 of Neat ! is beg adapted ; 


to the nature of each particular kind of ſalt. 
For it often bappens, that water can be ade to 


ailolve à much larger proportion of falt when it is 


hot than when it is cold; 16 that; if a ſdlütion of 


theſe kinds of ſalts is continued In a conſiderable 
beat, it will ſtill remain fluid, even after it has leſs 
vater than would be neceſſaty for forming the chry- 


tals —In which cafes if it is taken from the fire, | 


and allowed to cool, it ſuddenly concretes into a ſo- 


lid opahue kind. of mas between a : chryſtal and a 


talk—as may eaſily be experienced, by melting chry- 


ſtallized Glauber s ſalt in a fire ſhovel, and allowing | 


itt to 9 85 befote it is Wee 2 e to dryneſs. 


2 


the tante abi böbtkitte to the rms: 


ton of ealearebus matters itito u s may 
be calily applied by the reader. Lime is the calx 


produced by evaporating the chryſtals to dryneſs j-— 
and it only differs from other ſaline kaltes in this re 


ſpe, chat 257 al ways tetain the quality of being fo; 


lable mn Fateh, a and Ley be. converted into à liquid 
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EY OF. QUICK - LIME. 


| which contains the greateſh. proportion of 


ealeareous matter, will loſe, in calcination, 
the, greateſt proportion of weight. 


From theſe facts, it appears, that no ab 


— 


can be given for aſcertaining the proportion 


of weight that lime-ſtone loſes by calcina- 
tion. It muſt vary in all poſſible degrees, ac- 


cording, to circumſtances. 55 


a 


927. 


** 


 Lime-ſtone, beſides the ingredients above 
mentioned, contains a conſiderable propor- 


81 tion 


maſs, and again ehryſtallized, whenever that is ad- 
miniſtred to them; — whereas it loſes that quality 
in a ſhort time; and, if it has not been diſſolved and 
again chryſtallized in that ſhort ſpace, it muſt ever 
remain unalterably in the ſtate it chanced to be in 
when it loſt its ſaline quality. Hence it appears, in 
all the different ſtages of more or leſs perfect chryſtal- 


Iization, from the moſt tranſparent ſpar, or marble, 


to the moſt opaque chalk, - from the hardneſs of a 
Lint to the looſeneſs of an almoſt incoherent powder. 


AS A CEMENT. 285 


— 


tion of another fluid that enters into its cm- 
| poſition, and greatly alters its chemical qua- 
 lities, to which philoſophers have given the 


name of fixed air. This is alſo diſentang- 


| led from the ſtone, and diſperſed, in the act 


of calcination ; as has been demonſtrated by 


the very ingenious Dr Black of Edinburgh, | 
to whoſe moſt ſatisfactory eſſay on this ſub- 


jet, in the Phyſical and Literary Eflays, 
vol. iſt, I refer the curious reader. N 


When lime-ſtone is thus deprived of its 
| fixed | air, it acquires many. of the properties 
of ſaline bodies. It is in conſequence of this- 
that it then becomes capable of being diſſol- 
ved in water —is extremely acrid, and acts 


moſt powerfully on many bodies upon which 


it has no ſenſible effect, while in the fate of 


lime-ftone. - | 


O theſe accounts, eig having jew! 


it the appellation of cauſtic, when in this 


ſtate, in contradiſtinction to its ordinary 4 


ws before calcination, or after i it 18 again f 
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Hence, then, the phrale with Wet appli- ; 


ed to calcareous earth, denotes that it is tj 
tmited with its fixed air, which may be Gd 
equally of it before calci 
calledlime-ſtone, or atter caleination, when it 
is denotninated effete lime: And caihlic calca- 
: teous earth is a phraſe exactly ſynonymous 
with quick- line, in its riet and Pbiloſophi⸗ 
cal acceptation; ;—that is, calcareous earth 
perfectly detached, in a chemical ſenlſe; front 
erer other ſub ne, 


1 


Bat bend it 1s poſſible, 5 at, to fes 


lime-ſtone from its water and air, atid reduce 


i to the ſtate of an unmixed acrid ſaline 


tals ret no art can keep it long i in that 
ſtate, as it has an irreſiftible propenſity to 
| "Wii again to theſe lubttrncrs. 


1 


. het * * faid to 


natibiis. when it is 


reous 
dinar 


is her 


ey A GBMENT; 28% 


if water is,poured upon te lane: inwe- 
| lately after calcination, it has been alr eady; 


ad, that it pervades, every, part of the flaney 


each particle of, the lime. ſeems; greedily to 
ſeize ſome portion of, the water, with. which 


it inſtantly and intimately; unites. In the 


act of unign, A, conliderable heat is genera- 
ed, and, in, a, ſhort, timg, its whole particles 
ars perfectly detached, from ang another, 


ſo as, to, fall. down, in the form, of a fine 


White, and, ſeemingly. dry. powder, notwithy 


ſanding the rg: enge * af: ates, chan 
thus united Mfg it.. bn we 


lime is much greater than any one could poſſibly 
imagine -B. experiment, find, that pure lime Per- 


fettly calcined, requires, at leaſt, its on weight of, | 


r. before it can be reduced to a powder. By the 


heat- generated in the operation; about one tenth⸗ | 


of that-water is. evaporated, —ſo-thatthe-drigfHiakedi [ 
ime, if pure, conſiſts, of abaut equal parts of gelgat. 


reous earth and water.—Such as is ſlaked to the or. 


dinary degree, anden a great deal more water than 
5 : | 4 


is 18 here mentioned. 
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1 The quantity of water contained in dry flaked 
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5 If lime-ſhells be expoſed to the influ. 
| ence of the air, without throwing | water up- 
pon them, they quickly attract moiſture from 
thence, which ſlowly, and without any ſen- 
fible heat, flakes the Tos Ing and redu- 
ces them to powder. _ 
Still, however, the lime retal us its cauſtic 
„ e even after its partial union with the 
water: But it as irreſiſtibly, tough more 
flowly,. continues to abſorb the « air of which 
It had been deprived, and, without intermiſ- 
ſion, perpetually t tends towards that mild 
ts that ſeems to be natural to it. = 


— 


4 


. > $ ; * 
5 uy „ 
y 4 ut d 4 wy. - 
* 4 
es} | 
th - 4$ . — — * F p 


"En water is Pente upon Naked lime, in 
large quantities, that water diflolyes a certain 
portion of the faline calx, Which forms the 
ſol ution Rnd. ie as bas han 
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diſſolved by the water, before the calcareous 


from the water itſelf, and the ſurrounding at- 
moſphere ; with which it forcibly unites, and 
immediately again becomes mild calcareous 


it is not, in this fate, ſoluble in water, it 
immediately ſeparates from it, and forms a 


ſurface of the water. 

In this way all the lime i is, in a ſhort 
time, ſeparated from the lime-water, and it 
quickly loſes all thoſe qualities for which it 


was remarkable; becoming g pure and ſimple 


water again, unlefs ſome cauſtic lime be al- 
lowed to remain at the bottom of the veſſel, 
upon which the water may again act, after 


What it had en diffolved had left it it, 
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earth abſorbs a proportion of its fixed. air 


| earth, or, if you will, lime-flone, And, as 


thin film of chryftallized lime-ſtone on the 
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8 is, by a 23 ſomen het . ta 
the former, that calcareous Aalactites are 
formed i in caverns under the earth, depend- 
ing from the roof in the form of very large 
icicles and other groteſque figures, that af- 
ford matter of admiration and. aſtoniſh- 
ment to the curious who viſit theſe ſub- 


terrancan caverns. | It is but ſeldom that 


we are able to give ſuch a diſtinet account of 
the operations of nature as in the e 
caſe. 25 

Theſe Aalactites are 1 aged by 
water dropping from the roof. This wa- 


| ter, in theſe caſes, i is always flightly 3 impreg- 


nated with. cauſtic calcareous matter, which 
it meets with | in the bowels of the earth, and 
diſſolves.—By what proceſs that calcareous 
matter is there rendered caufic, remains a 


yer 
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yet to be explained, and affords a ſubject 
well worthy the inveſtigation of the curious. 

This naturar lime-water, when it comes 
to the roof of the cavern, hangs for ſome 


time in the form of a drop, till at length ſo 


much water is accumulated there, as by 


its natural gravity overcomes the power of 


coheſion, and makes it fall to the ground. 
But it is no ſooner fallen, than it is again 
ſucceeded by another, and another, —and 
ſo on, in inſinitum. | 
While theſe drops remain ſuſpended from 


the roof, the calcareous matter contained in 


them greedily attracts the air all around the 
| ſurface of the drop, and, before it falls, a 
ſmall part of it is reduced to a mild ſtate, — 


leaves the water with which it was formerly | 


united, and adheres firmly to the roof ; 

which, in time, accumulates ſo much Glid 
matter as to form a ſort of Pap depending 
n downwards. 


After 
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After this pap is formed, each drop. as it 
e flows from its root towards its 


point, ſo as to be diffuſed-in a thin ſtream 
over its whole ſurface. In this ſituation, 


the water is ſo much expoſed to the action | 
of the air in its deſcent, that a part of the 
calcareous matter is rendered mild, and i is 


left adhering to the former, ſo as to enereaſe 


its diameter towards the root, while a part 


flows forward to the point, and adds to its 


length, in the ſame manner as it rſt be- 


gan to be formed. _, - | 
In this manner theſe tangles_« continue 
to enereaſe in ſize ſo long as they are ſuf- 


fered to remain, — and, as ought to be ex- 


pected from the above induction, there is al- 


ways a ſmall hole through the heart of each 


of them. 


The tangles 1 e and other ar- 


tificial arches through which water is per- 


mitted to percolate, are formed exactly in 


the 
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he fame manner, though. 1 uſuall y they are 
leſs perfectly chryſtallized. 1 


All ſorts of calcareous ſpars owe their « o- ; 


rigin to a ſimilar cauſe. 


While theſe natural Palatlites a are of: a 


{mall ſize, they will continue to be regularly 


formed, and retain the figure of icicles ;— 
| becauſe the water, as it oozes out, will be 
ſufficient to ſurround the whole of the pap, 


and augment it equally on every ſide. But, 
in time, theſe will become ſo large, as to 
cauſe the water flow down only on one fide, 
after which the figure will become diſtorted 
and irregular. Two or more will ſome- 


times unite into one; and, in the courſe of 
ages, an infinite diverſity of fantaflic forms 
will gradually be produced, which may ex, 
hibit, on many occaſions, figures of ſtupen- | 


duous magnificence. 
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The operations of nature are fo Sniple; 


that, when we once get a glimpfe of the 
manner in which they are effected in one 


inſtance, it is eaſy to extend our obſervations 


in a fatisfaQory manner to others of a ſimi⸗ 


lar nature. When we once perceive the 


manner in which calcareous AHalactites are 


formed, it is eaſy to comprehend the way in 
_ which more regular ſtrata of calcareous ſub- 
ſtances have been produced. The ſame ca- 


vern that produces the one will always a afford 


examples of the other. 
The drop of lime-water that. falls from 


the roof of the cavern, although it has 


loſt ſome of the calcareous matter with 
which it was impregnated, ſtill retains a part. 
Wben it reaches the ground, it either remains 


ſtagnant ſo as to form a pool, or flows over 


a ſmooth 


5 2 
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- a n In ales of theſe cats. 
it will be allowed time to abſorb ſome more 
of its air; and a part, or the whole, of the 
calcareous earth will be. rendered mild, and 
remain in à firm ee ſolid SAR of ' 
murbhle. „ 
- If the fiream is romſcerphie,, the thi of 
calcareous matter may be extended to a great 
diſlance, thinly ſpread over a large declivity, 
as the water flows in its gourſe, till at laſt 
the whole cavity may be filled wich ONE 
ſtratum! of lime- ſtone or warble. ce 
In this manner, within the memory of 
man, have huge rocks of marble been 
formed near Matlock in Derbyſhire.— 
which furniſh matter of aſtoniſſiment to 
thoſe numerous travellers who flock to ſee 
this uncommon phaenomenon.—It i is ſeldom 
that nature's operations are fo rapid as in 
this inſtance.—But there is no room to doubt, 
that all the ſtrata of calcareous matter in the 
EE > 


t 
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— ld bye been formed by A proceſs exa a. 
ly ſimilar to this. | 


When the drops are ſmaller; mg as not to 
be ſufficient to form a large ſtream, but ſtill 


to flow over a ſmall part of the ſurface, i irre- 
gular ſwelling cakes of lime ſtone are produ- 
ced. When ſmaller ſtill, they riſe up into 


high prominences, with roundiſh heads,— 
| ſometimes reſembling collyflower, and ſome- fer 
| times brocoly heads. | 


If a current of air haſtily promotes the 8 | 
vaporation of the water, the chryſtallization | kin 
will be leſs perfect. But enough has alrea- fall 
dy been ſaid to illuſtrate the Fey I have | 
undertaken” 

I now return from the operations of na- 
ture to ms of *. e | 


nes 8 $ 12. 
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If r laked lime be ARES to the 1 air for any 2 
| jg of time, in the form of a dry powder, 


it abſorbs the fixed air alſo in this ſlate, 


in a ſhort time loſes all its qualities as a 
quick-lime, and, chemically conſidered, 8 


fers in no reſpect from the ſtone 45 which 35 


was compoſed, 
If no more water has been added a at ſla- 


king than was barely ſufficient to make it 
fall, and, if it be kept dry ever afterwards, 


or mixed with any dry powder, it does not 
harden as it abſorbs i its air, but remains in a 


powdery ſtate, to all appearance in no reſpect | 


lifferi ng from quick-lime, 
But, if a larger proportion of water has 


been added than was neceſſary for flaking 14 
the lime, —in proportion as it abſorbs its air 
and becomes mild, it concretes into a cohe- | 
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rent maſs; 3 firſt. upon the en which 


; quickly becomes covered with a hard cruſt, 
greatly reſembling the thin cruſt that is 
formed on the ſurface of moiſt earth by a. 
moderate froſt —Maſons, i ignorant of the real L 
© cauſe of this phaenomenon, call it  frofled g 
lime; although their own experience oüght 
to ſatisfy them, that this cruſt is formed a as. 


_ readily in ſummer as in winter. 


As lime that has abſorbed its air in any 


of theſe ways, is altogether unfit for beco- 


ming a cemegt, it is evident that a great 


change may be produced upon the quality 


125 . any lime, by having allowed leſs or more 
of! it to be in this tate, before i it is worked . 


1 into mortar. 1% 
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if 2 large quantity _ water be . to 
Juic -lime, and beat up with it 
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Gave Sane: Horns a cement only ir in con- 


"a of a certain degree of chryftalliza- 


tion taking place in the whole maſs, it is 


ſufficiently, obvious, that the firmneſs. and 
perfection of that cement muſt depend upon 

the perfection of the chryſtals, and the hard- 
neſs of the matters that are entangled among 


them. For, if the chryſtals are ever ſo per- 


: fect and hard of themſelves, if they be ſe⸗ 
parated from one another by any brittle in- 
coherent medium, it is evident that the 


whole maſs. muſt remain in ſome degree 


: brittle and incoherent. ; 


| 27 bs 1 1 . 


* 


Water can n only diſſolve a very ſmall pro- 


e of lime, even n! in its moſt per- 
fect 
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a ſaline Nate *; and, as happens with 5 


all other ſaline matters, no more of the lime 
Fs = reduced to a chryſtalline 1 maſs than 


| has been actnally diſſolved i in the water. 
| Hence it happens, that, if mortar be made 


of pure lime and water alone, a very ſmall 


proportion of the lime only can be diſſol- 


ved by that ſmall quantity of water that i is 
added to it. And, as this ſmall proportion 
alone can be afterwards chryſtallized, all the 
remaining undiſſolved particles of the lime 


will be entangled among the few chryſtals | 


that are formed. 
And, as the undiſſolved lms; in this maſs 


will j in time abſorb 1 1 air, and be converted 
into 


4 The ons Ro obſerve, that I often ſpeak of lime 
in its faline ſtate, I preſume be will eaſily underſtand 


' that, by that phraſe, is meant lime, while it re- | 


mains capable of being diſſolved in water ;—that i is, 


a8 long as it remains deprived of its fixed air or, 


in other words, while in its cauſtic ſtate, |, 


; 


"BP i N goes © 
4 * 1 2 3 
OLE . 5 W 


Re 
8 
* 


— 


SPITE 


dc... . 

x. 8 4 
* I. 

mg 

— 


r 


4& = a2, 
* * 
Ni 
2 

A. 

N " a 
14 5 
a E 

* [ 
| ut 1 
"SA. T0 ol 
Le 

; Ni 
wy if * 4 po 

: key. 5 4B 

Pig td) 

i 1 ' LEM 
"6.55 { " N 
pe. 

1 F ö 

1 Mt ; 5 6h] 

4.4 bY * \ — 

ti. 4 1 1 N 

MW... 4 MF 

Wh! ., 4 f 

; " og 
40 
" * -2+1 þ 
1 74 

: 177 * 
1 7 if 

Pl 511 4 p 

4 * 

"+ 14-38 

4 \ . 

N 
0 1 14 * 5 : 

1 : 

| | j 
ber 
I 
"1 EN 

7 7 * 

«bp 
$108 w "4 
En * 1 
"43 * « 

, Sik * 

. Wi „ 
to 1 j 

A 114} 7 
. 
1 Wa 
0 + +89 © 4 
+440 - 17 

A000 4 3 i 

1 = N _ » 

17 SKEW 
1 4 4 * 

19 * - 

N i! I. / 

93 i A A ** 
1 3 > & 
mEq# Fo 

- DHS a & 

What 7 + 

14 \ 3 4 
TA - \ 

” 3 $454 er 
. 3 

e + * 

vl 4 32 . 

Ain i) as »+ 

; 2 - 
FD 1 
99 

1 7 
* ** 

. oF 4 
IM. 1.1 WL 
„ 
Kay 4 * 
1 2 
1 F * 
1 
© $86 
© W240 5 
GE 
+ JEM 
« 4 N 
n 
33 94 
.* * I 
0 # 1 
*+ bi, *»' 

lb 5 
* . 
+ 3 
a 7 4 199 

. 

"Sac be 1 

n KE 

; 4 

AST 3} 

1 of ** 
$33 -* + * 

"4 x} : 
i 

1 ] 1 

"= La 

i 

1 

1 b 

| ff q 5 11 

. 1 
Mn 

' 7 
4 ” 

* i 

4 1 * 

WAX ! 
W452 

1 2 ' 

266 . p 
* 1 

” . — i a. Ad At 
1 e 

2 4 7 N 

e 
„ 

p +; 

1 * 

: 3 
ot 4 . 

* L o AF! 

- 4 by 1 

3 wok 

ef is : . 

4 8 

3 * 15 - 

'Þ Z 1» 7 

„ 

7 * 

wh — * * r 
4 8 

LL 1 5 * 

3 £3. ES 

3 & -- T4 
1 #4 * > 
6 , \ 

4 0 5 
e 
3 1 
; 2 
. * FX. { 
_ Wa : 
12 A 

N 
: 4 4 \ 
i 7 
«© * 2 50 
2 7 7 
$35 a * 

4 4 #4 8 * 

* * N. 

2 1 2 

»$+4 483: 

ö : 4 5 — 

N 
1 o 

1 8 . 

884 EA 

1 42 

- 44 ; 

LE þ * 7 

12 A 2 
1 85 

* . 

I a 1 4 - 

n 
* "= 75 

1 ” 4 5 

ved 1 * EL 

"$62 = 

1 * p 

2 y . 4 A 
= - 2.2] 

* "7 #7» 
1 * by 3 * 

A 

2 LY 

1 4 + 

ls 7 - il 

In TY 

7 Fl * * 

19 4 

2 

« ff k 

1 
77 
Rx 1 
* 
Ch 
x 
5 
0 7 

= 

9 — 

1 
* 1 
5 

il 5 
7 1 

4 

25 
4 

th 


EDO ISS SA 
N 


: E; os mild. calcareous 88 "> fi 
988 had a ſufficiency of water: 0 
F355 ee, Mi "muſt concrete] 
hz 
„ 1 be 
. bete and in i be ® 
| he 1255 5 don, will be W loft, a 198 f 
into powder. eee RO fa 
pure lime alone, {arg propo F the 
"The added to it, the water Will in this caſe, be i 
f ä *  diffolve as much of the lime as in the for is re 
| : 5 mer; and the particles of hard ſand, lik ver) 
flicks or threads when making ſugar candy ſubſ 
or other chryſtals, While ſurrounded by we luble 
.  \ watery ſolution, will help to forward the thou 
© chryſtallization; and render it more perfea lulpe 
| than it otherwiſe would have been, ſo at 
© FF firmly 


firmly to cement the panes of 4 to one 


: 


© cher. 0 e e 12 1 40 15 
And, as the ee of ſand are perfeftly '_ 
hard of themſelves, ſo as not to admit * 
being broke down like the particles of chalk, 
it neceſſarily follows, that the cement made 
of theſe materials muſt be much more ow 
fe, 1 in 8985 1 than the former. 
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That the 8 may ſee the full force of 
the above reaſoning, i itis neceſſary he ſhould 
| be informed, that, when calcareous matter 


| is reduced to a cauſtic calx, it becomes in e- 


very ſenſe of the word a perfect faline 
ſubſtance, and is, in this ſtate, as entirely | lo- 


luble in water as common ſalt or ſugar; a: | 
though with this difference, thatlime can be. 
ſuſpended by water only in a müieh ſmaller 
proportion,—Water can diffolye o one third of 
its 
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of 4 it 1 


its . 5 common be nd kee j 
ſpended in a fluid ſtate; but it can. bardly $ 
diſſolve one thirtieth part of quick-lime, be- - 


L 8 fore it is ſaturated ®, VV 0 
8 N = I, = OO 5 Fr | 3 4 1 18 But, 
: 5 „„ ned. | re 
Y, bh 2 . * The term aturdtion.is employed to denote that ſo 
| | ſtate of a fluid when it has diflolyed. as much of a Ma 
ſolid body, as it can , e in it at t one 
time. f = | til 


When any ſaline ſubſtance 3 is put into water, it is 
diflolved by the water, and ſuſpended i in it till it at- 
| tains what is called the point of ſaturation. after 
which, if ever ſo much ſalt be added, not one particle 
more will be diselved but it vin remain at the 
bottom in its original ſolid leite : 
- Water diſſolves very different 8 of ail. 
ferent ſalts before it is ſaturated. It will diffOlve 
| its own weight of Glauber” 8 ſalt —one third of | 
its weight of common e ee not one thirtieth of 


441 * * . 


its weight of lime. 
Hence it may very readily happen that; altho any 


particular ſalt could be wholly diſſolved in water, a 


part of the ſalt may remain untouched, if too much ſatur 
has been added— Thus, if one ounce of lime is put the q 
into ten ounces of water, that water will become a ſoli 


ſatu · 


ye 


But, although lime be as 1 0 ſoluble 


ia water, when in its cauſtic flate, as any 


other purely ſaline ſubſtance, it ſo quickly 


| abſorbs its air, as to have ſome part of it 
rendered mild before it can be wholly diſ- 


ſolved on any occaſion, in which ſtate water 
cannot act upon it;—ſo that, to obtain a to- 


tal ſolution, that proportion of it that be- 
comes mild, requires to be again and again 
calcined, after freſh folutions have been 


drawn from, it. 


As ſuch a large propordon « of water is ne- 


ſary to diſſolve any quantity of lime, it 


| ſeldom happens, even in making lime-water, 


but that more lime is added than is ſuffi- 
cient to ſaturate the whole of the water. 
In which mars n of i it ſtill recaihs at the 


n before it ſhall have diſſolved 45 third 2 . 


the quick-lime,—and the remainder will remain in 


a folid Bare untouched. | 
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* 


bottom, i in a condition capable of b bene ai 
ſolved, if more water be added to it. 

But lime, it has been already faid, differs 
5 ftom purely ſaline ſubſtances in this reſpect, 
that it cannot poſſibly be long ſuſpended i in 

water; for it ſoon abſorbs its air even from 

that element, and is thus reduced to a mild 

ſtate, when i it immediately a and 
ſeparates: from. the \ water: 
C2 Although: purely ſaline ſubſtances, an every | 
Bard, contin to be ſoluble in water, yet many of 


them become more or leſs &, in proportion to the 
quantity of air that is united with” them at the 

time; and in f far reſemble lime in this particular, 
chat they are more eaſily diſſolved when * of 

their air than when united wich rt. 

: Alkaline * falts, ſtrictly ſo called, like . may 

bee either in a e couftic or mila a, n which appellations 

| Pe "whey 


* The term altal; is. \ to. 5 a certain 
claſs of ſaline bodies, whoſe moſt. certain diſtinguiſhing 
chariſteriſtic is, that they may be united with acids, and 
_ with them form neutral ſalts, as nitre, common ſalt, &c. 


As A CEMENT. 


9 in like manner obtgin when they are ae e 
of their air, or united with it. ah 14 $50 


When theſe ſalts are in a cauſtic ſtate, they' are th 


luble in water in any proportion. They have even 


ſuch a tendency to unite with it when in this ſtate, 


tbat it is extremely difficult, if not altogether impoſ- 
ſible, to free them from the water till they are. redu- 
ced to a mild ſtate No art has ever yet been 


diſcovered by which a cauſtic volatile alkali could | 


be exhibited in a ſolid form; and, alchough dry 
concretions of the fixed alkali are ſometimes ob- 
rained while it is poſſeſſed of a certain degree 
of caufticity, yet theſe are only effected in con- 
ſequence of ſome part of it becoming mild in the 
operation, ;; nor can _ be e in that Lats vith- 
out the utmoſt care. 

Ordinary pot-aſh is an e ſalt obtained Ph 
FP: aſhes of burnt vegetables. This is, in ſome mea- 
ſure, deprived of its air in burning the plant; ; but, 


during the proceſs, before the watery ſolution is 
thoroughly evaporated to dryneſs, the alkali has abſorb- 


ed ſome part of its air, and is in ſome meaſure 
rendered mild, ſo as to admit of being reduced 
N | 
1 N 


£ 


* 


15 conſequence « of this editions it ne- 


erty ee d in proportion as 
at theſe 
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306 or QUICK-LIME 
. theſe chryſials ſeparate from lime-water, a 0 


10 
05 of 1 it Rn pow water again, and is fle 
6 Cc dean . 
to dry ſtate by the PER of *. But, as the ſalt ; hat 
is not in this ſtate penfecy mild, the cauſtic part of | ; 
the alkali attraQts the moiſture from the air with ſo os: 
much power, as ſoon to obtain enough to reduce the 1 
whole to a watery ſolution, if it is not een from 1 f ( 
acid damp with the utmoſt care. „ Wa 
This, and every other ſaline ſubſtance hs . | = 
. moiſture from the air, and diſſolves i in * is s called a a | fipa 
deliqueſcent falt. £6, N f At 
But, if this alkali be 3 to the x abi for a ſuff- wat 
cient length of time, till it has flowly abſorbed its BE" 
whole proportion of fixed air, and with it has vin 
become one chemical mixt, forming a porfeftly mild 4s 
alkali; it is then capable of being diffolved in wa- WW wh 
ter only in 'one certain Proportion, like other ſalts; ako 
and may be made to ſhoot into regular chryſtals, i 


wich may be kept in a ſolid dry frate, when the at- bad 
moſphere is ina due temperature of beat, in the a 

fame manner as any other ſalt. | 

7 | In this caſe, the alkali, it is plain, eure the water 

1 as ſoon as it has united with its air, in the ſame manner 


as lime ſeparates from water, and aſſumes a dry chry- 
we ſtalline 


© * 8 5 - — 1 ; p . 
2 5 * 7 ? % 
% ; 3 3 / \ 7 
1 8 2 * * | = * 5 0 4 
? * 7 2 7 * pp > bl * f . 4 
| > f N 4 | | 5 i k | 309 | | 
=o 4 7 « 
- ” 


in eat en * — as ac can- 


| tic lime as it 11 loſt by the former chry- b 
5 ſtallization: 4 


Jy \ 


| falline beck The alkali 1 may indeed be again diffol- 


yed by adding a larger proportion of water, which 


the other cannot os in the firſt e the 
Fan is alike. 

| Common falt is, i in like manner, 1 part decom- 
1 poſed * 7 by the violent heat that takes place i in our 
ordinary way of boiling it.—A part of its acid is diſ- 


fipated 3 the alkali that remains is left in its cauſtic - 
ſtate. Hence it bas a perpetual tendency to abſorb 
water ;—in conſequence of which the whole becomes 


a deliqueſcent | falt. If the evaporation is made flow 


enough, the ebryſtals are more perfect; and it may 
be eaſily kept dry in the ordinary ſtate of our atmo- 
ſphere.— This is the reaſon juby great ſalt may be 


more eaſily kept dry than ſmall ſalt {= 


Wy," however, the alkali that i is mixed with the alt 


had nat been in a cauſtic ſtate, 1 it is weld known it 
would not have deliqueſced ; for the natrum of the 
antients, or the he foff alkali of the moderne in its na⸗ 


= 5 
| | tive 
% 1 - | 
* 0 2 — 
% 


\ 
= Common alt! is a compound ſubſtance forined by 
the union of 2 e acid with the e * altali. f 
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ſtallization; ſo that it immediately aQts up- 


on, and diſſolves another Nein of the 
quick- 


tive mild . is a 5 chryſtalline falt, much re- 
ſembling nitre, from whence it t ritter derives 


its name. 

Exactly Emile to a are che b —— 5 
upon common ſugar, by the different proceſſes it 
may be made to undergo. Sugar i is a ſolid concrete, 


obtained by evaporating to dryneſs the j Juice of the 


ſugar cane. In the ordinary proceſs for obtaining 
that ſubſlance, it is deprived of ſome part of its 

fixed air,—and is baſtily concreted into an imper- 
fect ſort of chryſtalline maſs. In this ſtate, it is 
poſſeſſed of a certain degree of acrid cauſticity; and 
can be diſſolved in water in any proportion, from the 
lighteſt degree of impregnation! to perfect dryneſs. 


—But, when it is placed in proper circumſtances, 


and is allowed time to. abſorb its air, —like the other 
ſubſtances above mentioned, it can only be difolved 
in certain proportions, and therefore quits the water 
as it gradually unites with its air; and aſſumes a re- 
gular chryſtalline form. 
Theſe chryſtals are diftingelitublt FR the name of 
1 gr N and a are well known to be more difficult- 


ly ſol 
ſweet 
from 
ed. 
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| auick-lime that pad below, after the 
water was ſaturated. This is alſo chryſtal- 
lized in its turn, and a freſh ſolution: 
takes place; ; and fo. on it continues, con- 
ſtantly chryſtallizing and diſſolving a-new, 
2s long as any cauſtic lime remains in. the 
water to be diſſolved. F eng 

It is in me of this conſtant. ac- 
ton of the water and air that lime- water al- 
| ways continues of an equal degree of ſtrength, 
ſo long as any cauſtic lime remains in the 
veſſel for the water to act upon, notwith- 
| ſtanding the large proportions of calcareous | 
chryſtals that are ne Epen 
fm it. 1 1 5: 4 8 


ly ſoluble in water, — to be a milder and leſs acrid 
ſweet, —and to poſſeſs many other qualities different | 


from the ſugar of which may were originally 1 form- | 
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From the e Kinky inductzon it appears 
that, when a large quantity: of land is mix- 


ed in the mortar, w will bear a great pro- 
portion to the whole maſs > fo that the wa- 
ter that may be mixed with the mortar 
will be much greater, in proportion to the 
quantity of lime contained in this mortar, tl 
than if the whole had confiſted of pure cal- Ml 
careous matter. — And, as the fand abſorbs Ml ne 
none of that water, after a part of the lime | 
is chryſtallized and ſeparated from the wa- © 
ter, it is left at liberty to act once more up- 
on thoſe few particles of cauſtic lime that 
may ſtill remain in the mortar, which will 
be diſſolved and converted into p ee, in 


their turn. lo 5 

l this anner, it may happed, by me [alli 
circumſtances, that a very large proportion bard 
tain 


of the lime may become chryſtallized, ſo 
that 
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tat the mortar ſhall conſiſt almoſt n 
of ſand enveloped in chryſtalline matter, 
and become in due time as hard as ſtone 
itſelf whereas mortar, confiſting of pure 
lime without ſand; can «Shi ever be much 
Og Gan chalk. | | 


* 5 Fad c FP \ of: | 
. ft „ | » 
f 5 * 
* ; * I 9. : 
5 2 > z — 
4 — g 5 ; 4 b 
* 


it! is not, however, to be expected, chat, | 
in any caſe, this dried mortar will aſſume 
| that tranſparent chryſtalline form, or the 
compact firmneſs of marble or lime- ſtone.— 
In mortar, in ſpite of the utmoſt care that 
can ever be taken, a very conſiderable quan- 
tity of the lime muſt remain undiſſolved; 
which undiſſolved lime, although it may be 
10 much ſeparated by the ſand and chry- 
Rallized lime-ſtone, as not much to affect the 
hardneſs of the mortar, yet it muſt ſtill re- 


ain its white chalky-like appearance. | 
41 : Dl RT But, 
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But, as mafble and litse- Hohe ate away 


formed by thofe particles of me khat have 
been wholly diffolved in water, and from 

which they have been gradually ſeparated by 
a mote flow and more perfect mode of chry- 
g of that o- 


ig 


ſtallization, they have n 
paque calx like appearance, but aſſume other 
colours; and appear more firm, uniform, 


and compact; the anti and other mat- 
ters that may be enveloped in them be- 
ing entirely furrounded x with a pure chry- 


ſtallized matter, I 


. 

To obtain the moſt perfect kind of mor- 
tar, however, it is not enough that a large 
proportion of ſand ſhould be employed, and 
that that ſand ſhould be intithately mixed 
with it.—It is alfo of the utmoſt importance 
that a large proportion of water be added. 
For, without this, it is impoſſible that 
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conſiſt only of a mixture of chalky matter 
agd ſand, which could hardly be made 
unite at all- would be little more coberenc 
than ſand by itſelf, and leſs ſo than pure 
chalk, ln that caſe, pure lime alone would 
afford. rather a firmer cement than limp 
with agg, 


921. 


It is alſo of very great importance that 
the water be retained as long in the mortar 
as poſſible. For, if it be ſuddenly evapo- 


— 


rated, it will not only be preyented from 
acting a ſecond time upon the lime, af- 
ter a part of what was firſt diſſolved has 


been chryſtallized, but even the few chry- 
ſtals chat would be formed hen the wa- 
ter Was a wee eraporatingy. weh be 


of 
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of derte much more imperfect than 


they otherwiſe moſt certain! oy: your have 

Het 5:5 
mon Galt conſifls of cheyſtals baddy ; 
; formed by a ſudden evaporation of ſea-water 
by means of fire, has the appearance of a 


dry whitiſh calx, that may be calily broke in 


; pieces, he ſame ſalt, when flowly chry- 


ſtallized by a gentle evaporation in the ſhade, 


conſiſts of large cubical chryſtals, as tran- 


ſparent, and little ſofter, than crown glaſs. 
Ordinary lump-ſugar, it has been ſaid, 


_ likewiſe conſiſts of another fubſtance haſtily 
concreted by a ſudden evaporation of the 


fluid in which it was diſſolved ;—Sugar- 


ö candy i 18 the fame ſubſtance, ſlowly chry- 
ſtallized by a more moderate evaporation. 


Every one knows what a difference there 


18 between the firmneſs of theſe two ſub- 
ſtances —As great muſt be the difference 
| between the firmneſs of that cement which 


has been * dried, and that which has 
; . been 


tion of a warm air. e I 1 

It is owing to this circumſtance that the 
lime which remains all winter in a mortar» 
tub, filled with water, is always found to 


be much firmer, and more coherent than 
the mortar that was taken from the ſame 


tub, and uſed in any work of maſonry ; 
although, in this caſe, the materials were 


exactly the ſame.— From the ſame cauſe, 


any work cemented with lime, under water, 


if it has been allowed to remain unhurt 


till it once become hard, is always much 


firmer than that Which is above the lure i 


face of the water. 


To make the reader comprehend the full 


force of the foregoing reaſoning, I would 


ea lime cement, or mortar, to a Tas | 
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: | been haſtily hardened as the rere ab- 
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of matter eonſiſting of a congeries of ſtones 


cloſely compacted together, and united by a 


firong cementing matter, that had, while in 


| @ fluid ſtate, pervaded all the interſtices be- 
tween the ſtones, and had afrermands become 

a ſolid indiſſoluble ſubſtance. 
If the cementing mater is exceed- 


ingly hard and coherent, and if the ſtones 


bedded among it are alſo very hard and 
firm, the whole maſs. will become like 
a folid rock, without fiſſures, that can hard- 
ly be broken to pieces a the power of 
man. 1 5 
But, although the cement ſhould be equal- 
ly firm, if the ſtone of which it conſiſts is 
of a ſoft and friable nature, ſuppoſe chalk; 
or ſand-ſtone, the whole maſs will never 
be capable of attaining ſuch a degree of 
_ * firmneſs as in the former caſe for, when 
f any force is applied to break it in pieces, 
although the cement ſhould keep its hold, 
the ſolid matter cemented by it would give 
. Wa); 


AS A CEMENT.” gy 
way, and the whole en, dea by broke 


in pieces. 


Now=in iditar, the'ſand thit is Adel 
to it repreſents the ſtones or ſolid matter in 
the compoſition, the particles of which are 


united together by the lime that had been 
formerly diſſolved, and now chryſtallized, 
which becomes an- exceeding. ſolid and in- 
diſſoluble concretion. 

And, as the particles of 2 are 5 them- 
ſelves exceedingly hard, and the cement by 
which they are united equally ſo, it is plain, 


that the whole concretion muſt become. ex- 


temely firm, ſo as to require a very great 
force to diſunite any particle of it from the 


whole maſs, Da S 


But if, inſtead of „ fan a, the oO 
only ſolid body that i is entangled among the 


cementing matter ſhould be chalk, (which, ag 


has been ſaid, muſt always be the caſe when 
the mortar conſiſts of pure lime alone), or any | 


other licht coherent ſubſtance, let the ce- 
„ „„ menting | 
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menting 8 of that compoſition be 


ever ſo perfect, it is impoſſible that the whole 
can ever attain a great degree of firmneſs; . 
as theſe chalky matters will be. 0 broke 
aſunder. 
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"Many conjectures have been We bolt the 
nature of the lime- cement employed by the 
antients. Tt has been thought they poſſeſ⸗ 
fed an art of making mortar, that has been 
long ſince entirely loſt; as the cement in the 
walls that have been bullt by chem appears 
to be, in many caſes, much firmer than that 
which has been made i in modern times.— 
Tet, when the mortar of theſe old buildings 
is analyzed, it is found to conſiſt of the ſame 
| materials, and nearly in the ſame propor- 
tions which we now employ. _ 6 
It is probable, however, that theit only 
ſecret conſiſted i in mixing the materials more 

F- - I perfectly 


2 "As A convent. 32 
partie” than the rapidity or avarice of 
modern huilders will permit, in employ- | 


ing their mortar in a much more fluid 


ſtate than we do now, and in allowing it to 


dry more flowly ; which the immoderate 
thickneſs of many of their walls would na- 
turally produce, without any pre-concerted 
deſign on their part. | FA 

Tradition bas even handed down to our 
times the memory of the moſt efſential of 


_ theſe particulars ; as the lower claſs of peo= 
ple, in every corner of the country, at this 
moment, invariably believe, that theſe old 
walls were compoſed of a mortar ſo very 
thin, as to admit of its being poured, like a 
fluid, between the ſtones, after they were 


laid in the wall. And the appearance of 


theſe old walls, when taken down, ſeems to | 


favour this popular tradition. 


Nor have l any doubt but this may fakes 


been actually the caſe. The ſtones in "the 
outer Cas of the wall were probably bedded 


7 
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ſtallizations, ſo as to become perfec 
without any evaporation at all; ; in which caſe 
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in mortar, nearly as we practiſe at „ 


and the heart, after being packed well with 


| irregular ſtones, might have the interſtices 
between them entirely filled up with, fluid 
mortar, which would inſinuate itſelf into 


— x 
7.» 


every cranny, andi in time adhere as. firmly 
as the ſtones themſelves, or even more ſo, 


if the ſtones were of a ſandy. friable nature. | 


As theſe walls were uſually of very great 


: rel bar it might. often happen chat the wa- 
ter in this mortar, by acting ſucceſſively upon 
| different particles of cauſtic- lime, vvould at 


length. be entirely abſorbed by i ucceflive chry- 
- 4 dr Ys 


a very large proportion of the original lime 


muſt have been regularly chryſtallized in a 
low and tolerably perfect manner, ſo as to 


attain a firmneſs an inferior to lime tene 
or marble itſelf. e L ol 4ob; 
Upon theſe . it 18- cath to ac- 


count . the e hardneſs of ſome old 


cem ent, . 


1 1 
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cement, when compared. with that of mos 
dern times, in which a practice very diffe- 
rent is uſually followed, without having re- 
courſe to any other wonderful arcana what- 


2 Fu Vit . ls 5 4.3 "38. 
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** . French LEARY: Fw ſeur Las 
riot, after meditating much upon this ſub- 
ject, imagines he has made a perfect diſco- | 
very of the way in which the antients em- 
ployed their quick-lime, ſo : as to obtain ſuch 
an extraordinary firm cement ; ; from which : 
diſcovery, he thinks, very eg bene- 
fits may be derived to ſociety. Wer 
According to his opinion, the a antient ce 


ment conſiſted of lime and ſand, nearly i in 


the ſame proportions as are commonly em- | 
ployed for that purpoſe at preſent, —But, 
inſtead of making it of ſlaked- lime entirely, 


as We do now, he days, they employed a 
certain . 


: Q 
| p 

1 

| | 
1 
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324 OF QUICK -! LIME | 
certain proportion of their lime unſlaked, 
which they mixed with their mortar imme- 
1 diately before it was uſed... * | 
This compoſition, he fays, forms : a firm 
ae durable cement, poſſeſſing ſo many va- 17 
luable properties, that I chuſe to give them 
in the words of his own panegyriſt. 10 
9 In the courie of the year 1770 , » lays 5 


„ Wc) he' un 60 Monſieur Loriot had the e to 


„ is 


8 


eee 

* It Aſians; to ks noted, that, bot the lame | 
period, Mr Doſbe, ſecretary to the ſociety of Agri- 

culture and arts, in the Strand, London, publiſhed 

a recei ipt for making mortar in imitation: of that of 
the antients, which was, in every reſpect, the ſame 
with this of Monſieur Loriot - which of theſe was 
| the original diſcorerer, 1 let the parties. themſelves 


determine. + 


+ Theſe extracts are taken from a treatiſe, en- 
titled, 4 practical Eſſay on Cement and arti ficial 
i None, juft ſuppeſed to be that of the Greeks and Ro- . 
mant, lately re-di iſeqvered by Monſi ſeur Loriot, maſfer 
of mechanics to his moſt Chriftian Majefy, &c. trans 
A | Te | fated 


— 


of his diſcovery i is founded. 1 2% 


« Taking ſome lime, which had been a 


long time ſlaked, out of a pit covered with 
boards, and a conſiderable quantity of earth 


over | them again, by which means the lime : 
had preſerved all its original freſhneſs, he 
made two parts of it, and plaſhed and _— 


ond both perfectly well. 
He then put one of theſe parts, without 


any addition, into a glazed earthen pot, and | 
in that condition ſet it to dry of itſelf in the 
ſhade. Here, in proportion as it loſt its 


moiſture 2 7 Rn it cracked and pat 
Ala] Sk the Fvinch original, latil public 51 the 
expreſs order of the above Menarch. London, Cade 
del, 1775. It appears to have been written not by 
Mr Loriot himſelf, but ſome of his friends, as hors bs: is 
always mentioned 3 in the third perſon. uy 


AS A CEMENT. WY 


diſcover. a wad of myſtery i in nature, which «, 
for ſeveral ages paſt, had not, it is moſt. pro= 
| bable, manifeſted itſelf to any body but 
| himſelf ; A myſtery on which all the merit 


> - 


4 = pf $ 4 4 0 : V 

4 he... . O — — = 7 ä 2 2 9 * 4 £ 1 a 2 — * — 
r A b - hd =” 2 N 5 5 = ED L” * 1 n . * 2 n | — e . ; SID 2 > ; p | 
ws 13 *. * ® 4 3 3 ES > I —» * U 2s" E. <P, ; * — _ $1 * = 3 — * — 2 * 5 2 F * 1 F t how | : * d * 2 8 th 7 
7 _ - n . — —— e S „* 1 4 # 3 _— * · 22 bg — 5 * a | 4 De —_ y _ 1 * * ey _= >” — 

2 TT 2, POR E * ny — a * . n 1 2 PF" A 8 Brat . 4 PINT 3 — p 2 = 

ns 4 Þ wth. 29 Y l Sq. X a a p 7 : a . * * 5 I 78 = þ . "1 1 Xs; 5 | N . 
EULER MMTYTE TIT i ooo ĩ˙ͥ’—ũV—nů ß 
— — 2 ———— - — on — . — 4 740; - EW 1282 A. 23 <2: & AE II bates of er E 2 * 3 
TEES 758 . < — — 
. 


* "ah 
FS 2 
2 2 
wa * . 
_ — 2 
— 2 i 


"0 5 
8 
is en. ens 2 
whe 3 _ — * 
WL 2 # E 
2 „ 
— * * " 
= — a | ! 


3. 


825 OF QUICK LIME | 


in very direction; parted from the fides of K 
the pot; and erumbled into a'"thouſand 


pieces, all of them equally” friable with the th 
bits of lime dried up with the fun, which 


. we 7750 meet on the banks of out lime. * 
1 55 Lin 0095 4 W + e ; 1 | * 
J Foy = 1 9 do 

32 nd * Ir is impoſſible, i in, reading t his Ts | not tor re- to 

q mark the extreme ignorance or inaccuracy of the acc 
compiler of it on many occaſions. The preſent bel 
paragraph und- ad of -P e be % f 0e 
doubt but that lime, if it has been very lang flaked, 5 

| will loſe all its qualities as 3. gquick-lime, and become e 
perfectly Fete, let it be ever ſo carefully covered. — the 
He gives no other teſt of the lime being ſtill poſſeſſed of neo 
its cauſtic quality, but that it was covered. For aught 1 


chat appears, it might have been entirely effete lime; that 
in which caſe, it ĩs nat at all ſurpriſing if it ſhould not 
be capable of being converted into a cement of any 
kind. —Indeed, the effects he deſcribes could only a- the : 
_ riſe from-i its having been actually in this ſtate, —For 
there is no man who does not know, that lime which 
has been ſome time ſlaked may, on many occaſions, 
be employed as a cement, which, at leaſt, is ca. 
pable of adhering together, and not falling down, at 
once into a looſe powder as it dries. 


AS, . OEMENT. 10 $27 
6 With regard. tothe other part, Monſieur 


Loriot juſt, added to it one third of its quan- 
tity of powdered quick- lime, and then had 0 


the whole well kneaded, in order to make the 


two kinds of lime perfectly incorporate with 
each other. This done, he put this mixture 


likewiſe i into a glazed earthen pot, as he had 
done the firſt when, behold; it ſoon. began 


to heat, and, in the ſpace of a few minutes, 
acquired a degree of conſiſtence equal to the 


| beſt plaſter, when prepared in the beſt man- 


ner. In ſhort, it ſet and conſolidated as 


readily as metals! in fuſi 10n, when taken from 
the fare, a and turned out a kind of inſtanta- 
neous lapidification, having dried compleat- 


ly within a very ſmall ſpace of time, and 
that too without the leaſt crack or flaw; 


nay, it adhered ſo ſtrongly to the ſides of 5 
the pot, as not to be mel from form wü | 
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> „ to this x paſſage, I ſhall only a. ”"W 


[repeated the above experiment ſeveral 


times with all the accuracy I was ca- 


pable of ; with this only auen that I 
employed lime that had lain a conſiderable 


time beat up with water, as is Wel to al- 


low it to ſour, in the common language of 
maſons; inſtead of lime that had been long 


covered up in a wheres like that which he em- 


4 51 
* : 
SR IF HS 
; 


Moyea. 


The reſult x Was, 7} any maß, "who be- 


flows a moderate degree of attention to the 
5 ſubject, and the experience of maſons, might 
have expected but extremely different 
from that of Monſieur ei, 
The paſte, made of the old flaked "8p 


5 lo dried flowly—became i in time a maſs 


fightly coherent; ſomewhat harder than 


chalk, it having been very pure lime Lem- 
ployed, without ſand, or any other addition. 
That which was made with the ſame 
laked a with one third of its quantity of 

unſlaked 


oo A- © EMF * 329 5 


| unſlaked. lime f reduced kites kneaged = 
| thrqugh..it, did indeed heat, as is 3 in, all 
ales. when the lime is ſlaked, ſwelled, up, 
45,35 alſo,uſual but Acquired,no degree of 
hardneſs greater than the other, nor. differed 
in. any geſpect from it, excepting that it. ab- 
ſorbed the water, more quickly; 4 and, n a 
day; os ſo, after t vas. æneaded jup, When 
| became pretty dry, ſome: particles of. me- 
lone: that,. had not been, burnt ſo perfectly as 
the reſt, and were iherefore longer of flaking, 
began 0; beave.cup. afteſh, baving⸗ en 
this time, uaſlaked. 


e ee ney 


| be. conſidered; a8 : an j aceidental . migfortune 
that will not always-ba pen, it Hs evident- 
iy a much tſe cement: than the other. | 
Such is-4he> fact. Nor lis it eaſy ton ſee 
a reaſonj why; any beneficial conſequences 
;lhouldo:refult ee eee 
5 ed. —It as Well known, that, if Water be ad- 1 
101 to burnt lime-ſtone in any wn the fir ſt 
Tt | effect | 


1 
{ 
N 


* N 


0 tc a a powder, —Even under the Water the ef. 


TIP reduce it to powder upon it; and allowing 


* the watery” particles will at” firſt be ab⸗ 
ſorbed— which is evidently a loſs to the 
mortar—and the lime will be far leſs inti 
mately mixed with the other ingredients 
than if it had been properly blended and 

beat up with them after it was in its ſmal- 
Jeſt powdery - ſtate ; which wuſt _— to ren 

der the mortar Rill leſs perfect.” | 
555 3 Mont 


550 | OF F I Ss ** E * 
"feet is, tat it heats, ſwells, abd falls dow 


felt is the ſame.— After that Powder i 
formed; it may, by remaining under water 
tee into a ſolid maſs; but, with what 


2 


7 ever fubſtances iti is mixed, it molt firſt ſe 
* parate before it unites. © In the name of 
common ſenſe, then, where can be the dif 


kerende! in firſt reducing it to that powder 
ſtate, and then beating it up with the water 
or in pouring the water that is neceſſary tc 


ber powder to remain as it may fall, with 
ut being beat up with the materials? Somd 
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Monſieur Loriot: 8 panegyriſt, however, i is 
at no loſs to produce reaſons for thele won- 
derful effects, that ſeem to 95 ꝗ to be « entire- 
ly ſatis factory. He thus proceeds 
1 The reſult of this addition of the quick- 
lime, ſurpriſing as at firſt ſight it might 

ſeem; is r notwithſtanding ſo calily explained 
| and accounted for, that: it ſeems ſomewhat 
range, that Monſieur Loriot ſhould be the 
firſt to ſuſpect and diſcover i it. In fact, what 


being carried, by a perfect amalgamation or 
admixture into the inmoſt receſſes of the 
laked- lime, ſaturating itſelf with the moi- 
ure it there meets with, and. thereby effet- 
ing that inſtantaneous and abſolute! deſicca- 
tion *, which, becauſe y we are fo well — 


* * Any e one She has beſtowed ; a moderate tere of 


| 
J 


can be plainer, than, that the ſudden. ſetting ® 
| ind conſolidating of -theſe two -ſubliances, 
muſt neceſſarily ariſe from the quick-lime's | 
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fort, ſo much water is n 
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l to 5 we 4; 1-4 little min in the uſe of 
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ally performed, 8 1 7 oblervel many inſtances 
of 5 ſort of ſudden deficeation,—but without per. 
ele any of the other effect here ment 

In ſlaking lime- tone, eſpecially ben 


_ fo flowly,. that the operators, knowing it will be all 
drunk VP, in due time, often throw ſo much on one 
K- at once, as to reduce it to almoft a bid ire. 


his water ſoon ſinks through it to theutſaked 


| Hine below But, if the lime on the top Was reg 
- ly. ſlaked before the laſt effuſion of water, it ine a 
ſmooth uniform ſurface like plaſter,— Vis dried almoſt 
entirely i in a few minutes, and, if not broke by the 
_ fyelling of the lime below, coritinites ever afterwards 
to retain. that form without crumbling away at all. 
-If this is allowed to dry perfectly, and no more 
water is poured on it till it has abſorbed all its air, it 
is perfect chalk. It has the ſame hardneſs, conſiſten· 
cy, &c. and cannot be diſti nguiſhed from! . either 
in appearance or by any other property. | 
This, however, will never be the caſe, unleſs the 


five has been perfectly pure, ſo as to diffolye i in 


deids a FREY as Mgr: does in water. 1 


#75 


„ — ble md 


nf I baer this PW it means 
| neither more nor leſs than that theſe two ſub⸗ 
Rances unite, becauſe they neceſſarily do unite 
moſt perfectly. Af! it has any other meaning, 
I am dull enough not to perceive it. 
It would be tireſome to quote more paſſa- 
ges from this treatiſe. Let it ſuffice to ob- 
ſerve, that the author Proceeds to tell, that 
this newly diſcovered cement dries and har- 
dens almoſt under the hand of the operator, 
without cracks or flaws of any fort * * ;—that 
it neither expands nor contracts with the 
air 4+ chat it is impervious to moiſture þ 
and may not only be employed for making 
| roofs to houſes that are ſubjected to the con- 
tinual droppin gof water ||, baſons, aqueducts, 
canals 5, &c. that will inſtantly contain wa- 
ter in any quantities, — but even finer works 
of the pottery kind I ;—that it perfectly re- 
ſiſts froſt; with a long et caetera of other 
FA. t 1 EF 1 3 qua- 


ft Q r. 51. ' - b. 32. it t wid. | l P. 44- | 


# 


merate: wo an account of which 1 muſt : 


refer t to the pamphlet ieſelf, ES 
Th at Monſieur 1 Lor ory 


ing = is ty that works have bell mY ; 
ed with it that prove the facts in the cleareſt 
manner. But, that ſuch effects will be inva- 
riably produced, merely by adding a certain 
proportion of utiſtaked lime in poder to 


mortar, as 4 Alerts, or even by 


mortar entirely with powdered quicklime, 
I may, without heſitation; venture to deny, 
not only from the reaſoning above given, Fc 
from actual experiment again and again re- 
peated by myſelf; which is likewiſe, in ſome 
meaſure, corroborated 3-4 the FRE of 
ouch omit VN nr 3 


* Although M. Doſſie 1 recommends his new diſco- 
vered cement for many qualities, yet he differs ex- 
tremely from Mr Ebrſee | in Ay account of the man- 


ht 


” r Te, 
% * 


1 the u union is e ber, inſtead of | 


ſaying that it conſolidates as readily as metals in 
fuſion when newly taken from the fire,” he ſays it 
continues ſoft for ſome time, and only gradually har- 
dens in the air. See n. * of W 


. f. 0. | 
ie does indeed aſcribe 3 nn ſome | 


of the fame qualities t that Mr Loriot attributes to bis. 


—Some « of theſe, however, are common to every ſore 


of lime-mortar when carefully made; and, were it not 


a little: foreign to our ſubject, it would be no difficult 
matter to ſhow'in what manner an inexperienced per · 
ſon might have his judgment miſled with regard to 
ſome of the other qualities that may be called more 
equivocal, —The i imagination is a more powerful ma- 
gician . * the wiſe men of Egypr! ] | 


he has tried, it muſt ents heenatoiGated by 

ſome other r unobſerved peculiarity, and not 
— the circumſtance to which he ſeems 
— n it 1 * been im- 
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pregnated with Slum, A fling ſubſtance, 
REY in France; and, as one 

of its principal ingredients is lime Htone , 
there is nothing extraotdinary in its rm 
found in the ſame quarry chry Zet 


with the lime- ſtone; nor any peu of 
its eſcaping undecompoſed on ſome 6ecafions | 


during the calcination of a the lime. — Or, 
it may perhaps have been otherwiſe aeciden- 
tally mixed with the” lime in ten experi 


#3, 


n 

o * of ; + — A {4 4-4 145 8 * "9 

ments. e RR Ren YN 
. 


But, in whatever | way. the g1pfum may 


come there, if it be preſent, it is not to be 
doubted but effects, ſimilar in kind though 
| not in degree, ) to what Mr Loriot deſcribes, 


would in ſome meaſure reſult from the Prac- 
tice he recommends, | For, if gypſum be de- 


prived of its moiſture by calcination, a it be- 


comes a a fine RE wenn eee the 
4 1 

« Gypfum i is an earthy falt eonfifing of of the 1 51 
olic acid and calcareous earth. AIt is beſt known 
among artizans by the name of plaſter of Paris. © 


poreſt lime, which coagulates, if I may ufe 
that phraſe, immediately upon the addition 
of water, and acquires at once all the Ae 
neſs that i it ever can be made to attain. 

Theſe properties of gypſum have tia 
long well enough apt 3 * it never ac- 


0 ns . n — 
takes the ſmootheſt poliſh of any cement we 
know; on which account it has long been 
employed as a plaſter, where fine ornaments 
e ee eee 4h} 

I have beſtowed more attention on thi is 
eee of Mr Loriot than my own opi- 
nion of its importance would have exacted 
from me; and it is purely in deference to the 
opinion of others that I have endeavoured to 
account for ſome of thoſe: ꝓhaenomena he de- 
ſcribes,—ſuppoſing they have really happen 
ed. The inaccurate and unſcientific man- 
ner in which that pamphlet is written, 
makes it afford the philoſophic reader but 


* little ſatisfaction; and that affeQation of 
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bounds, are but 


bring to light thoſe: circuinſt: 
ſoup to be at preſent 
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ments ene r 


ader a favourable opinion of the-interiti 
of the compiler. Future We will 


int aut ſome o- 


s—[ now proceed to pc 


quality, of as 


1 25, rr not FL 
of 1 lime-flone he aasee, cakined, it is 


fixed air. But, — limes 
ſtone will fall to a poder on the effuſion of 
water upon it when it is much leſs perfectly 
calcined, and while it ſtill retains almoſt the 


' whole of its fixed air. And, as we have 


hardly any other rule for judging whether 
lime: ſtone be ſufficiently calcined, except this 


ſingle circumſtance of its falling to a pow- 


Hl ealdules: Py tie, the 


OL daft) and myſte- 


; eiren mſtances that gg pad wy 


{ 
q 
[ 
2 


* 


der when water is poured upon it, we may 


thus eaſily perceive, that the ſame lime may 


be more or leſs fitted for making good mor- 
tar, according to a circumſtanee that in a 
great meaſure eludes the obſervation of gpe- 
all the lime-ſhells drawn from a kiln at one 
time were yu! ſufficiently caleined to make 
8 wder with water, and no more, 


| coking mortar of any kind. I 
This is a caſe that can ſeldom Manes, 
But, as there are a great many intermediate 
degrees between that late and perfect calci- 
nation, it muſt often happen that the ſtone 

will approach much nearer to one of theſe 


extremes at one time than at another, ſo that 


mortar may be much more perfe&--at one 
time than at another, owing to a variation as 
to thiis HY Aja N b Rs 
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73 > a= Y} * — 4 p. 3 
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* Every! dend who edi written on | the ſub, 


ject of lime as a cement, has endeay 0 
aſcertain what is the due proportion 
for making the moſt perfect cement.—B ut 
a little attention to the ſubject will ſhow,, that 


all rules that could be preſcribed as, to this 


particular, muſt be ſo. vague and. uncertain, 


as to be of little uſe to Tm ken gan | 


* * * » £ 
. . % » 5 #5 8 $ 
ae 


- Beſides the variati n alas may "wk foo 


a more or leſs perfect degree of calcination, 
and which has been juſt now taken notice of, 
it is a certain fact, that ſome: kinds of lime- 
ſtone are much more pure, and contain a 
muſt ſmaller proportion of ſand than others 
do. 4 53 „4. 28 2 2 Corn IP 


I have examined lime-ſtone that was ſo i 


perfectly free of any mixture of ſand what- 
ever as to diſſolve in acids as entirely as ſu- 
gar 


to 


ſand 


apf 


N "FO 


A8 A C E MEN 
Li * " 4 F 1 1 a x 6 | 4 P * 
* 


gar does a mong water ok have allo tried 
another kind that contained eleven twelfths 


of its whole weight of ſand, and only one | 
twelktk part of lime and have met with ; 
other forts" in all the intermediate bee . 


tions between theſe two extreme. 
Now, it would ſurely be abſurd't 5 . | 
that tlie pure lime would require as ſmall a 


| proportion of fand when made into mortars: | 
as that which originally contained a much 


| larger proportion of ſand than any writer wp 


the ſubject has ever ventured to preſcribe.” 
"What adds to this uncertainty is the vari- 


ation that may ariſe from the circumſtance - 


laſt mentioned, viz. the greater or. leſs per- 
fect degree of calcination that the ſtone may 
have undergone. For it ought to be remark-· 
ed, that, although lime-ſtone, . when pure, 
requires a very intenſe degree of heat to 
convert it into a wired * maſs; yen when 


3 e ſand | 


A vitrifiedſubſtance i 1s one that bids been bags 
by heat, and aſſumes ſomewhat of a claks like 
appearance. | | 
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country, make Tt um into damders. 


RY - From this cireumſtance, it happ dens, that 


thoſe who are poſſeffed of a very. impure 
boon are obliged to be extremely cau- 
tious not to give it an over- proportion of 
feuel, leſt it ſhould vitrify the ſtone 3 and 


ſtone caleined Juſt enough to make it | fall 
|: 4 with water, and no mere; ſo that, in ge⸗ 
. neral, it may be preſumed that a very large 


proportion of ſuch lime is never io ſuificient- | 


ly burnt as to be reduced to a perfectiy cau- 
e or to ge of ee a ce- 
ment. Je? 


Bot, as chere is no A at any time, 


of giviag pure lime-ſtone too much fire, 
thoſe who poſſeſs it are not under the 1 ne- 


26 80 of being afraid of . on that 
a | | fide 


- : \ 
NEL BY 

* N 

4 + 


| ſand 4 as — with che lime · Moe . 
proportiens, a very moderate. heut is fuffl- 

| cient to convert the whole maſs into 'vitrified : 

 ſcoriae; or, in the common en 


they are very happy if they can get n 


fidearAnd,. as it is a loſs, to them if the 
whole docs not fall after it is drawn from 
the kila, it is natural to think they will in 
general, give it a- full proportion of ſeuel. 
From hence it may be roaſonably conclu- 
ded: that, in. general, à much larger propor- 
tion of this Kind of ſtone will be perfectly | 
calcined than of che other t | 

At a ventures, we may, with ſome. ſhew of 
probability. conclude, that, about one tenth 
of pure lime ſtone is. not enough calcined 
to admit of being made into mortar; and 
that, of the moſt impure ſorts of lime- 
ſtone, not above one fourth part of the lime 
contained in it is 10, much caleined as to be 
in. a.cauſtic. ſtate, | 

Let us. ſee. what variation this ought & 
N as to the proportion of ſand that 
might be added to the lime in the one or the 


other caſe, And, that the calculation may be- 


mages rally made, we Wall ſuppoſe that the 
| | | pooreſt 
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coat lime-ſtone that i is ever burnt! contains 


one tenth of its whole weight of lime. = 


Ten parts of pure lime, before it could be 


reduced to the ſame degree of ſandineſs with 
the other, without conſideri ng the var lation 
that ariſes from the burning, would require 


each of them nine parts of ſand to be added. 
Therefore, ninety parts of ſand ſhould be 
added to the ten, to reduce them to an equa- 
lity with the other lime in its native ſtate. 
But, if we are likewiſe to take into the ac- 
count the variation above ſuppoſed, that ari- 
ſes from their different degrees of calcina- 


ton, the account will ſtand thus: | 
Of the ten parts of pure lime, one is ſup» 
poſed to be not enough burnt: to be capable 
of acting as a cement; ſo that there remains 
nine only in a perfect cauſtic ſtate, | 


Of the ten parts of i impure lime, nine are 
ſand, and only one is lime and, from this 
one is to be deduced three fourths as not e- 


nough calcined. Hence there remains juſt 


one 


one s of one : tenth part (one fri) of . 


pure cauſtic uin ; 


But this fortieth part e of the whole} is uni- 
ted to thirty-nine other equal parts of: and | 


and uncalcined lime-ſtone, Ys 


There remained nine whole tenth parts 5 
the pure lime in a cauſtic ſtate ; to each of . 
which muſt be added thirty-nine tenths, in- 


cluding the one tenth of uncalcined lime ;— 3— 


ſo that, to reduce it to the ſame ſtate with | 


the former, there would need to be three 
hundred and fifty parts of ſand added. 


It ſeems to be altogether inconceiveable 5 


that ſuch a ſmall proportion of calcare- 


ous matter could ever become ſufficient to 15 
cement firmly together ſuch a prodigious 


maſs of other matters: Nor do I pretend to 
ſay that this could actually be the caſe; 


there may be ſome error in the data. The 


following, however, know to be a fact; 
The beſt modern mortar 1 ever faw was 


made of 218 that I myſelf had analyzed, 


As A CEMENT. 3s 


1 


2 


> 
Pp 
\ > 4 ” 
2 r 3 Fr E N 
CS — > by « wy S— SSM. > " ” ; 
ES 8 » — — a. 3 - — - 7 * - F 
-, : A 2 ; - * S 2 — + Made a * 0 —— r — >> — Fn " . 
— * > * & 1 s i = — 4322 aha 5 — EA — 2 _ K 1 > = = 9 =o * — SEED SHS IS-3 2 _=—_ — 
7 — - RNS 2. + : . NG : . # = mo — * . ha 4% — — — — ——_ . — 
. 9 — , * 8 * P * Ic. SS * OO * F iy "" * 
— — ä — 2c WS E - ö r ws, i ZE P * 88 
wa POD E e W 4 Li i 2 * Ss 0-4 _ . SS ond oe - SOOT TE THO r Ie it einen: 
* 5. 8 - 2, x —— re 2—œ T <2 bd Sou 2 rt. oh nn. 2 — * 3 „ 2 3 ) > 8 
4 BS : 00 A i I. +: $- 3s = At, 2 — - 2 = wo” — — 9s EDD. -- + A = . n 
— z 3 2 4 2 r - . 3 > 4d + = — — — s © I — 2, vg ry 
— — -- < 2 p _ a 3 , * I * 7 7 * rol * «3 £ — > - 2 Sr 1 2 1 e 4 — S . 
2 2 2 — — — > a= Ca 2. 8 = 2 * 8 tne — 3 - — 8 7 * * WA - J 
* 1 * FS * - 4 < a, . — - —— — — reer * a . L Ls * . * 2 7 — ; E — * - — — — 
- — * „ - p = 4 . . 2 , 
0 _ 3 = * <> as — * + *P 8 * — 228 — — 1 - - = —— £ — — 5 * I 1 7 + 0 KS * — 
2 2 7 * = 27 8 — Py . * 4 6. 5 F v * ; *. 
3 —— ** 1 = * — . I + : „ Oe, I XX — 2 A. a * — 222 — — os bel : 1 ma oa wh" : 
— 4 y wi ” , . "+3 " £ —— — => — J _ 
4 . 2 — * 4 — 5 a * Ps EI EN - x 4 5 — * _— 2 _ % EE. Se 2 — - 
d We OY TY W; * E- 8 * 3-3 3 x5 e - = 0 2 as 2 Y —_ 
- 8 * oy . 7 0 * — N * pd Tz _ W_: h k 4 * 
OY * DE; 7 = * — 5 F 
—_— =_ = . Pop Ot ME: \ = n 8 * | 
. tl. 5 Lon o 2 > n „ IT. 
1 don; : \ „ 


S 2 
+ - 0 
. 
"3 

— LS : 
„„ * 
2 + % G : 
©, 46 Hor ag 


— — 
: — 
ON Toy 


— 2 rg ki t 5 — 
++ : 8 > "2" med — — » Mor RES} 8 
* - - . Wu + 2 8 a » b 1 . 
S = ORE > og. = On S7RE 
r pz 5 * 2 8 f þ * 2 8 * 2 - 
— "i. — 3 5 l gn 4 3 * 3 By 8 2 3 
* . —— oe =: *. 2. ES 57 24 8 
— * 4 $40 2 — — 2 1 
; "x... -& 7 22 . IT — 
nf * —— — 1 


— < 
o — 
* 3 33 
* * A 
r 9 
7 — 
4 7 2 5 : £ wk 
— * 45 
de - * 
00 


— —— 21 2 — 
27 8 2 6 - 
: . *. 
>y G a — C8 Os ET. 
= - 4x * A * fc) 
5 8 > 
* Us a l - 


2h: ah Bas 


- * — | = 2 "I" 4 
n . 
e e e eee FO ar, - : ons REES. 
CR e e ee Snares 


346 


3 and 8 it Bk 5 . 4 ſan d 5 
do out of lime. Tü this there Was added 
between twice and thrice its whole bulk of 


ſand by meafart'; hich may | be tho , 


have been at leaſt three” times its quaiiity by 


IEF [157 FL. EIT] 


weight, ths \\ 


Now, ſuppoſing that every y particle of bun 


lime had been fo perfealy calcined. 3 as to be 


in a cauſti 0 ſtate, there could! not be lels than 


forty-ſeveri parts of fand to te of lime. — 


The reader may allow] What he pleafes for 


the uncauftic part of the Time; and "make Ki | 
calculation” accordingly hut, it . 18 'hardly 
poſſible to ſuppoſe that above one hundredth 


part of this maſs, independent of the water, 


confiſted of pure cauſtic calcareous eatth. 

I But, whatever was the exact proportion 
5 of cauſtic lime, the mortar was made of theſe 

materials in the proportions expreſſed;,—and 


was employed for pinning the outſide Joints 
| of the ſtone walls of a houſe ſituated” in a 


e ar uu a to | every 
ln "blaſt, 


+ 


„ 
* 
”_ + r# 


WY "©. is now about foürteen years ce 
it was finiſhed, and I do not believe there ; 
has falfen to the gtound, in all that time, 


one pound weight « of the mortar. ? 


Had this mortar been ended in build- 


oY Aa thick wall, where it would have been 
{uffeted to dry flow enough, there ſeems to 
be little reaſon to doubt but it would have i in 
ume become As firm as the flones of the 


3 * 7 


NS bas ** 
2171 3 6 ; 2 
" 8 þ 74k * - 1 
{4 1 ol | 4 4 * } a q ” + N Hige of * * 8 > * — 7 5 


From tl fe evnliderations, v we may dearly 
fee that it is impoff ble to preſeribe any deter- 
mitlate proportion of ſand to lime, as that 
"mult vary according to the nature of the lime 


and le incidental circumſtances, which it 


would be fireſome to enumerate, and which 


would fortn a infinity of exceptions t to > any 


To > 


penetal rule. nile 
But it would "XI we + Win nfely . 


that the moderns in general rather « err in 8 
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giving too little fand, Ry in | giving) too 
much. „ 


It deſerves . to o be gal. that 


| the ſand, when naturally i in the lime-ſtone, 
is more intimately | blended with the lime 
than can poſſibly be ever effected by any 
mechanical operation —0⁰ that it would 
be in, vain to hope to make good mor- 
t tar artificially from pure lime, with ſuch a 


ſmall proportion of cauſtic calcareous! mat 


ter, as may ſometimes be effected when the 
lime naturally contains à very large propor- 


tion of ſand. But there ſeems to be no 
doubt chat, if a much larger proportion of 


ſand were employed, and if that were more 
carefully blended, and expeditiouſly, worked, 
than i is common, the mortar. would be much 
more perfect than uſual i in modern times. 


This 1 have tried experimentally, with the 
defired ſucceſs. . 
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Aan circum ante that tends greatly 
to vary the quality of the” cement, and to 


make a greater or ſmaller proportion of land 


neceſſary, is tlie mode of Preparing the lime 

before it is beat up into mortar. FEES 
When lime'is to be employed for a 
plaſter, it is of great importance that every 

Fach of the lime · tone be ſlaked before it 


is worked up. For, as the ſmoothneſs of 
| the ſurface is the circumſtance moſt wiſhed 
for in plaſter, if any particles of lime ſhould 
be beat up in it, and employed i in work be⸗ 
fore they had had ſufficient time to all, the 
water till continuing to act upon them after 


it was worked up, would infallibly flake theſe” 
particles, which would then expand them= 
ſelves with great force, and produce thoſe 


excreſcences upon the ſurface of the pla- 


ſter 
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xt firſt:—But, if it has been leſs perfectly 
burnt, there will be many particles; that will | 
require to lie a long time before they will 


% or ablck⸗ LIME 


ſter that are commonly known by the name 
of blifters, Nt as + 
_ Hence, therefore, if we + hope to obtain a 


3 


ſwooth o on a the eee © at free of Wilen, : 


there- is an abſolute neceſſity. to: allow the 
lime to lie for A conſiderable time mace- 
rating in water before it is worked u. 
This operation is called fourings| | 

| It the lime-flone be pure, and 125 bers 
vety perfectly calcined, there Will be little 
danger but that the whole of the lime will fall 


| be r educed to a powder.—This, operation:ia 


therefore more neceſſary with impure than | 


pure lime.—But it ought on no oecaſion to 


be omitted, as there is not the ſmalleſt pro- 


bability but eme bliſters would appear on 
e wy even of the pure lime, if 


worked 


_—__ ap. . whe i im nl 


pf. 4? 
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* is alſo a common e to 1 
lime when it is intended to be uſed, ; in mor- 


A 


tar. And, although it is not ſo indi- 1 


ſpenſibly neceſſary ir in this caſe as when it is 
intended for plaſter ; ; yet, if properly p 
formed, 1 it is evident, that it muſt even here be 


of uſe; as | any dry knots that! may fall after | 
the mortar is uſed, muſt tend to diſunite the 


parts of i it that bad been already united, and 
render the cement much leſs. perfect than if 
the whole had been properly * up with 
the materials defore uſing. 1 f 
But more cireumſpedion is agus in 


ſouring lime for mortar. than 105 Plaſter, | 


For = EE I 5 

As it is not e that plaſter ſhould 
be endowed with a ſtonny degree of hard- 
neſs, there is no loſs ſuſtained by allowing a 


great proportion of the lime that is intend= 
ed 
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be uſed ; fora very ſmall a y of r 
. lime will be ſufficient to unite the whole i in- 


to one 7 an coherent mals. N oj WOT 


+4 AE 1 f 


Z $4. FE 


| to be attended to in ouring lime for 5g 
„ ſter is, chat it be allowed to macerate long 
: enough ; ; as 5 there i is no nu of ever er- 


5 


od 


E 


neceſſary that it ſhould | ha a very r 5 a 

on ſome occaſions, before we can be certain 1 
33 whether all the particles are thoroughly ſla- 0 
= ked. I have known pieces of lime-ſhells f 
n upwards of ſix months expo ed to all the | 
viciſſitudes of winter - weather, and fall after F 

chat time. Such ſlightly burnt ſtones are ti 

indeed uſually” ſeparated | in ſifting the In 

lime for plaſter; but, as ſome ſmall chips Ve 

may eſcape, it is always fafeſt | to allow it to ty 

15 te in the ſour a very long time. FO ed 

This practice is alſo attended with ano- : 
de 


ther advantage of ſome conſequence,— a7 


ay © 


248; 4 0 E 6 ME N T. N 353 1 
is, FEY this 


the lime be Allee ed to abſorb its air, 


and become effete, oe it is beat up for 


ule, the water can have no ſenſible effect 


3 upon. that effete-lime—it will only, ſeparate 


the particles of cauſtic. lime more perfectly 


from one another, ſo as to ſuffer it to dry 
without cracks of any ſort, and render the 


ſurface of the plaſter much more ſmooth and 


entre than it could have been, if the whole 
had been employed while in its perfectly 
cauſtic ſtate. By this means alſo thoſe chry- 


ſtalline exudations, ſo common on newly 
plaſtered walls, will be moſt effectually ob- 


viated. On all which accounts, the prac- : 


tice of allowing lime intended tor plaſter to 
macerate very long with water ought ne- 


ver to be omitted, but in caſes of e 
ty. . e . T5 


\ 


But, as lime is no ſooner flaked chan it 


begins to abſorb i its air,—and as it continyes 
Do 77; „ 


ea oo a great proportion of 
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to abſorb more and more every minute from 


that period. tl it becomes entirely effete ; ; 


ſo as to be rendered gradually leſs and leſs fit 
tor forming a cement of any. fort; It fol- 
lows, that if hme intended for mortar is 
allowed to lie long in the Hur, much of * 


will be converted into chalk! or upehryſtal- 
lized tffete-lime—in which condition i it will 
neither admit of ſo much ſand in uſing, nor 
ever become ſuch a firm cement. as if a 
larger proportion of ſand had been employ- 
ed at firſt, and. worked up as e as 


| poſſihle into mortar, and uſed. 


This malady will be . if the 
lime-fione has not been vegy well burnt; 


| therefore care} ought. to be taken to chuſe 


the very beſt burnt lime for mortar; in 


Which caſe a very ſhort time, if it has been 


carefully ſifted after ſlaking, will be ſuf- 


ficient to make it fail as much as is neceſſary. 


For the object of principal importance here 


is, to have the eement as firm as poſſible; 


4 's e | 2 
C'S and 


* 
\ * 5 * 
ei 1 5 
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. and the burſting of a very ſmall particle of 
unſlaked lime amongſt it afterwards, will 
not produce ſuch a ſenſible i inconvenience as 


N 


it would Rave done in plaſter. 577 


Thoſe, therefore, who wiſh to n the 
hardeſt and firmeſt mortar, will be careful 


to get well burnt lime, and allow it to mace- 
rate with the water only a very ſhort time be- 
fore i it is uſed. But the beſt burnt lime | ever 
ſaw would require to macerate ſome days 
in the water before there can be a certainty 
that the whole will be ſufficiently. ſlaked“. 


* It is no unſatisfaQory proof of the juſtneſa of 
the foregoing reaſoning to obſerve, that the practice 
which would necefiarily follow from it is exactly 


what was followed by the antients, if we can rely 


on the account given. of .this matter by 1 


and Pliny. | - ; Yr 
Vitruvius, ſo far from recommending unlaked 


lime for making plaſter, as Monkeur Loriot woyld | 


ſuggeſt, recommends expreſsly that it ſhould be 
fours or macerated in water — for the very ſame 


reaſons 
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The dender, if he wal followed me 5 
far, will eaſily perceive, that, although it be 
5 : 55 8 | 4 a 2 : 87 U : : ; 5 


K + 

teaſons as are given above; as it js only by that 
mean, / be ſays, that - the plaſter can be prevented 
from bliſtering. —His words are, (Lib. vii. cap. 2.) 
- = - © Tunc de albariis operibus eſt explican- 
dum. Id autem erit recte, ſi glebae calcis optime, 
ante multo tempore quam opus fuerit, macerabun- 
tur. Namgue cum non penitus macerata, fed recen 
ſumitur - - - habens latentes crudos calculos, pu- 


 ftulas emittit = - - Qui 3 di Helvunt, et diſſi 
pant tefiorii — 1 
Pliny points out ſtill more clearly the Arens 
between the quality ot the lime necefiary for making 
i mortar and plaſter—a certain proof that the antients had 
been very accurate in obſerving fatts, as they could 
| have no idea of the reaſoning by which axle facts 
| might have been explained or corroborated, 
% Ruinarum urbis,” ſays he, © ea maximè e 
7 furto, calcis fn ine 1 888 fuo caements com- 


SAY 


ponuntur 


A'S A CEMENT: 35 


in vain to expect thoſe wonderfi l effects 
from the practice recommended by Monſieur 


n 


- * 


| ponnntur. 1 quoque qud th N KY ae b 


In antiquarum (antiquis) aedium legibus invenitur, 
ne recentiore trima uteretur redemptor; ideo nulla 
(nullae) tectoria eorum rimae foedavere ; ” Plin. Hiſt. 
Lib. xxxvi.'cap. 23. | 

In this paſſage Pliny ſtrongly contraſts mortar 


(caementa) with plaſter (intrita). The firſt, he 


ſays, (by implication), ought always to be compoſed 
of lime cum ferrumine ſuo, that is, lime that ſtill 
retains its gluten, —lime that ſtill retains that qua- 
lity by which it is enabled to unite into a ſolid bo- 
dy, and glue them, as it were, together. In other 

places of his work he deſcribes it as calcis quam ve- 


hementiſſimae, lime in its moſt acrid ſtate, that Th 


- 


: Prey cauſtic lime. 


This quality, he plainly hints, it gradually loſes 


by time, ſo as to come at length to be ſine ferrumine 
fuo ; in which ſtate, as it is impoſſible to become a 
firm cement for building, he ſeverely R 
thoſe who uſe it as ſuch. 

But, although he condemns the practice of uſing 


that old and inert lime for mortar, he immediately 
adds, 
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Levin, that he ſo 3 ens yet 
it may happen, that, if circumſtances ac- 


cidentally concur to that end, a very perfect 


mortar may be obtained by- following his 


directions. For, if the ſlaked lime that ſhall 


adds, that, for plaſter, it is better than new ; 1 1 
cauſe it is not ſo ſubject to crack in the work. 


cc Intrita quoque quo vetuſtior, eo melior = - = 


leo nulla tectoria corum rimac foedavere.” 


Monſieur Loriot quotes this paſſage, and coat, | 


that calcis fine ferrumine ſuv means merely ſlaked 
lime, in oppoſition to his favourite powdered lime- 


ſhells What reaſon he has to think ſo, the reader 
is lefr to judge.—It i is to be obſerved, however, that 
Monſieur Loriot does not confine the uſe of his ce» 


ment to making mortar—Like thoſe medicines that 
cure all diſeaſes, it is equally proper for plaſter ; 


and indeed it is as a plaſter he chiefly recommends 


it. There can be no doubt, howeyer, from the au- 


thotities above quoted, that the antients were as 


great ſtrangers to the uſe of'it in this tons as hea 
moderns. | ; 


th 


th 
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be employed has not had time to become ij 

a great meaſure ghete; —if the unſlaked 

ſhells that are to be pounded have been per- 

fedHy caleined; —if the lime- tone has been 

of a ſandy fort of itſelf; if the ſand added 

to it has been of a proper kind, and in due 

proportion and if theſe materials be cate- 

fully mixed before they are applied, there can 

be no doubt but the mortar would be very 

good: So that it may ſometimes happen, that 

thoſe who follow the practice recommended 

by him, in making mortar for ordinary 

uſes, may be lucky enough to ſucceed to 

their wiſh, But, as theſe favourable eir- 

cumſtances may not chance to occur in- G. 

ther caſes, they may be as far from their | 

purpoſe as they poſſibly could be. +! 
That gentleman, with his uſual want 

4 accuracy, takes no notice of any of 

theſe eircumſtances.— He only recommends 

that powdered quick-lime, by which he 

means Ria — be mixed up 

with 
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with common. mortar. made of old flaked 


lime in certain proportions. ' He does not 


give the ſmalleſt hint as to the flate of 


old flaked-lme to be uſed as common mor- 
tar; but ſeems to think it a matter of no 


moment, whether it ſhall have been ſo long 


ſlaked as to be perfectly fete, or the re- 


verſe ; — he does not, indeed, ſeem to know 


any thing about that peculligrigh! of lime di- 


een by that term. 


But, independent of that ee the 
ee he recommends is much worſe in o- 


ther reſpects than that uſually followed in 
modern times, either for making plaſter or 


cement, — eſpecially the firſt. For, in the 


ordinary operation of flaking, thoſe lime- 
ſhells that are not enough burnt, have ſome 
chance of being rejected when the lime is 
ſifted; whereas, in this method of poun- 
ding the whole. promiſcuouſly, theſe will be 
-mixed with the others; and therefore it may 
Be e that ſome of the particles will 

remain 
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remain etch bi a very 1 time, which 
will be in danger of diſuniting and bliſter= 
ing the work long after 1 it is put ups 
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Authors almoſt univerſally agree in aftert= 
ing; that the hardeſt lime-ſtone affords a lime 
that will conſol? date into the firmeſt cement; 
and hence it has been in general concluded, 
that lime made of chalk affords a much wea- 

ker cement than what is made of marble or 
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lime-ſtone. 

It appears, however, from the foregoing 
obſervations, that; if ever this be the caſe, it 
i s only incidentally; and not neceſſarily ſo. 

Lime made of pure chalk differs not in che 
leaſt from lime made of puſ e marble.— Both 
conſiſt of a fine impalpable powder, without 
any mixture of extraneous matter ;—and, if 
they” have been _ eee are e poſleſ- 
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| ed of the ſame chemical qualities i in every 


„4K * amo 
— 
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reſpect. Indeed, nothing | is more eaſy than f 
to form artificial chalk from pure  lime-ſtone, 
as I have more than once experienced, which ; 
the reader may alſo do, by following the 
1 directions in the margin *, if his curioſity - 
| e him to it. n 12 * 
> 1h And 
* Is king lime compoſed of pure lime-ſtone, it 
| will be obſerved, that the Pieces fall into powder f 
much more flowly than when the lime ſrons has con- 0 
| tained any ſand in it. 18505 
If a great quantity of water be ſucceſſively poured C 
upon a large heap of theſe pure. lime-ſhells, with- 0 
| out ſtirring them, and if it be allowed to lie ſome | b 
time afterwards, it Win be found, on opening the 1 
heap, that ſome pieces of lime- ſhells have only ex- fe 
panded conſiderably in bulk by the operation of ſla- -- 
king, without being crumbled down to a powder — it 
| 'Theſe pieces, if allowed to remain in a clofe place, a 
} where they are not expoſed to the viciflitudes of the Pe 
Vyeather, will fill retain their form, and, as they : 
gradually abſorb their air, they acquire a ſort of Ot 
Hrmneſs of conſiſtence, andi in time become chalk, in fo 
every 17 
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And the did of the ſouthern provinces. 
of Britain ſufficiently confirms the juſtnefs of 
theſe obſervations. For, to the ſouth of the 
Humber, on the eaſt coaſt, almoſt all the a 
lime they uſe is made of chalk; yet, there 
are many buildings in theſe counties, in 
which the cement is as. firm as in any part 


of 


every ſenſe of the word; having the ſame degree of 
firmneſs, of ſoftneſs, and every other - quality of 
chalk. 
| This | is the moſt perfect KR of chalk that. 
can be made; but, if any quantity of that pure lime be 
reduced to a very thin paſte at the time of laking, and 
be haſtily dried to a certain degree,—it acquires a 
ſort of conſiſteney, ſo as to pe capable of retaining its 
form. And, if this be kept in a place not expoſed 
to the viciſſitudes of the weather till it has attained 
its whole air, it will reſemble chalk almoſt as much 
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as the former, and might be employed for every pur- 
poſe that the chalk is uſed for. 

The reader will pleaſe to obſerve, that this can 
only be done with lime that is perfettly free of ſand ; 


for, if it has the leaſt particle of ſand among it, no 
aft can give it the ſoftneſs of chalk. 
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364 OF QUICK - LIM E 
of the iſland: Nor does the ordinary mode 


of building in theſe places indicate any defi- 


| ciency in the quality of their mortar ;—for 


their houſes are almoſt all coated on the 


outſide with a cruſt of lime, ſtuck full of 


ſmall pebbles, which remain in it very firm- 


ly for many years. We know well that this 
is the moſt trying manner, of employing 
mortar. | 


There is, | however, greater danger that 
lime made of chalk ſhould form, on ſome 
occaſions, a weak cement, than that from 
lime-ſtone. i boy 


For, as chalk never contains any fad; its 


lime will always form a very ſoft cement, 


unleſs care be taken to mix a large propor- 


tion of ſand with it in beating up the mor- 
tar; which is not ſo indiſpenſibly neceflary 
in forming mortar from lime-ſtone z as it 
ſometimes contains 10 much land as to form 

A pretty 
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a pretty firm cement, without any additional 5 


find at all. 
Even if the lime-ſtone ſhould be a" 


pure calcareous matter as the chalk, the lime 
of the firſt has a chance of doovinjag a firm= 


er cement than that of the laſt. 
Por, as it is impoſſible to reduce the pure 
lime-ſtone to a powdery calx, without ſub» 
Je< ing it to the action of a very ſtrong fire, 
which, by diſſipating the water, and fully 
drying the chryſtals, carries off the whole 
of its fixed air; ſo that the Calx | is almoſt en- 

tirely cauſtig. 

But chalk may be reduced to ES - by ſich 
a moderate heat as is ſcarce ſufficient to dif- 
ſipate any of its air; ſo that what aſſumes 
the appearance of lime made from it may be 
nothing elſe than a powdered Fete calcareous 
earth, which never can become a cement of 
any ſort.—But, as there is no danger of vitri- 
fying « chalk by over-burning, this inconve- 
nienee 
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nience may be entirely obviated, by a a care- 
85 ful and perfect calcination. | 


In thoſe countries, therefore, where chalk- 


lime is common, care ought to be taken to 


chooſe only that kind of it for mortar, that 


has been calcined by a very fr ong fire, and 
to reject that which has been burnt by furze 
or brakes, as unfit for that purpoſe. _ 

But, it is obvious, that, as this defect ari- 
ſes entirely from the unſkilfulneſs of the o- 
perator, which may be eaſily avoided, it 
ought not to be conſidered as any objection 


to the quality of the lime conſidered i in it⸗ 


1 f 8 +1 TEC 


F 30. 


\ 


It is unncedſſary to extend our obſerva- 


tions to all the other kinds of lime-ſtone that 
may be met with; as theſe general obſerva- 


tions on the two extremes, marble and chalk, 
may be eaſily appred to all the intermediate 


k1 nds. | 
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kinds. It has been already ſaid, that the dif- 


ferent friability of different ſorts of lime- 


fone ariſes entirely from a ſmaller or greater 
degree of perfection in the chryſtallization, 
that muſt have been occaſioned by accidental 
circumſtances that have occurred at the time 
the coneretion was effected, and can have no 
influence on the quality of the line when it is 
once more reduced to the ſlate of acauſticcalx. 

And, as it does not yet appear that there is 
the ſmalleſt difference between the chemical 
qualitics of any one kind of foflile calcareous 
earth and another, when perſeclly pure, there 
is no reaſon to ſuſpect that there can be any 
difference between one kind of lime and ano- 
ther, as a cement, unleſs what may ariſe from 
the nature of the extraneous bodies that may 
be "accidentally mixed with that calcareous 


matter in its native ſtate,.—or from its being 


more or leſs perfectly calcined. 
But the only extraneous matter that is 


ever found i in lime-ſtone ! 18 Jand, in greater 
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or ſmaller proportions, And, as no limes 


ſtone that can be calcined, contains ſuch 4 


large proportion of land as. is neceſſary 
| for making a perfect cement, we may natu- 


rally conclude, that every kind of lime i is e- 
qualiy fit for becoming a firm cement, if it 


de fiſt reduced to proper degree of cauſti- 


city, and has afterwards a due proportion of 
ſand properly mixed with it, before it be 


K af 9 1 


employed i in work. 


; \ ; 
{ . : 
5 * — 


3 


Different forts of limes, no doubt, vary very 


much from one another i in the proportion of 


= fand they naturally contain, and therefore | 


muſt require very different proportions of 
ſand to be added to them before they. can be 


made equally perfect as a cement, This is 
an oeconomical conſideration of no ſmall 


moment 1 in ſome caſes, as it may make one 


fort of lime vaſtly cheaper than another 


on ſome occaſions, and therefore deſerves to 


| be attended to by every builder.—DireQions 
g e 
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thai be given in the Second part of this E- 


ſay, by the help of which he may be enabled 
to diſcover the exact proportion of fand cons 
tained in wy ſort of lime he 8 wiſh to 


examine. 


$ 31. 


a the eeeellag patts of this « fy, 1 


have ſpoken of /an as tlie only ſubſtance 
that is ever added to lime in forming ce- 


ment; but, as others have, on ſome oc- 


caſions, been employed for this purpoſe, 
it will be proper here to point out their ſe- 
veral excellencies arid defects. 


Almoſt the only ſubſtatices that I have 


known uſed as an addition to mortar, belides 
ſand of various denominations, are powdered 


fand-ſtone, brick-duft, and | jza-/hells that have 
been broke into ſmall fragments; 


And, for forming plaſter, where clolenelt 


tather than hardneſs is required, the uſeful 
„ as additions 
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additions are, lime that has been faked and 
kept long in a dry place, till it has become 


nearly effete, powdered chalk, or whitening, 
and gypſum in various proportions ;: beſides 
hair, and other ſubſtances of that ſort, 

Others that have been lately recommended 


by Monſieur Loriot, are balls of any ſort of 
earth flightly burnt and pounded the rub- 


biſh of old buildings, (by which [I under- 
ſtand the old mortar after it bas been ſepa- 


rated from the ſtones,) reduced to powder, 
and ſifted, or almoſt any other thing that 


can be reduced to a moderately fine powder. 
From what has incidentally occurred rela- 
ting to this head, the reader will be able to 
judge i in ſome meaſure of the comparative 


value of ti: eſe ſeveral additions : But, to ren- 


der the ſubject ſtill more clear, the following 
obſervations may be of uſe. 


It is ſullicientlycertain that none of theſe 


additions enter into the compoſition, ſo as to 
affect its qualities as a chemical. mixt z they 


only 


ad 


18, 
ade 


for 
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only operate ir ina manner purely mechanical. 
For, whatever the nature of the addition may 
be, it poſſeſſes the ſame qualities when ſo 


united, as if by itſelf, and may be ſeparated 
by mechanical means from the compound 


unaltered. Therefore we need give our- 


ſelves | no trouble about aſcertaining. their 
| chemical qualities, but conſider them mere- 
ly as maſſes of matter that may be more or 
| leſs fitted for this purpoſe by their peculiar 
form, degrees of hardneſs, &c. 

It has been. already ſhown, that ſand 
ought to be preferred to chalky matters, 
| chiefly on account of the hardneſs and firm- 
neſs of the particles of which it conſiſts.— 
And, as the pureſt ſand conſiſts of detached 
chryſtals, which are ſo hard as ſcarcely to 
admit of being broken into ſmaller parts, this 
kind of pure chryſtalline tranſparent ſand 
is, perhaps, on this account, the moſt proper 
addition that can poſlibly be made to lime | in 


forming mortar, | 
Sand- 
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Sand. 72 confiſts of an almoſt i innume- , 


rable congeries of ſmall particles of ſand uni- 
ted to one another in a flight manner, by 


ſome kind of natural cement. But, as it is 


troubleſome to reduce this kind of ſtone t to ity 


ſmalleſt component parts, and as the particles 


of it, when not reduced to that ultimate de- 
gree of fineneſs, may be eaſily broken i into 
ſmaller parts, it can never be looked upon as 
ſuch a proper addition for a lime-cement 
the pureſt ſand. 

There are alſo many ſubſtances that : are 
called ſand, which are nothing elſe than 


fragments of decompoſed granite, moor 


ſtone, ſand-ſtone, &c.—all of which may 
= - eaſily reduced into ſmaller particles 
by moderate triture, and are liable to the 
ſame objections as pounded ſand-ſtone, 

xt almoſt any of theſe | is preferable 
to brick-duſt, Fine clay, when perfectly 


burnt in the fire, may be made to aſſume 


almoſt a ſtony hardneſs. But common 
brick 


1 5 AS, A CEMENT, " on 


brick i is ſo imperfeetly burnt, as to admit of 
being reduced, without much trouble, to a 
fine impalpable powder z inſomuch that it is 
often uſed, when in, this ſtate, for ſcouring 
poliſhed 1 iron or braſs, eſpecially if the brick 
has had no fine ſharp Had in, its 1 
tion. | 
As the rough aides of brick-duit may 
be ſo eaſily reduced to a fine powder, the 
mortar formed with it can, in no. caſe, be of 
the moſt perfect ſort. 
But brick · duſt is (till liable to a greater 
objeQion, when oonſidered as a eomponent 
part of mortar. 5 
Clay only loſes its quality of abſorbing x was 
ter, and in ſome meaſure of diſſolving in it, 
by a very perfect degree of burning, ſo that, 
if any part c of it has eſcaped the violent ac- 
tion of the fire, that part, when mixed in 
mortar, will ſtill be apt to abſorb water when- 
ever it may reach it, and loſe its firmneſs, 
and 
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and make the maſs, of which it is a part 
crumble to duſt. . 

It is exactly in this manner that all ſorts 
of marle are liable to fall into powder when 


drenched in water, and expoſed to the air; 


even although they ſometimes appear, 4 
dry, to be endowed with a ſtony hardneſs. 


On this account, brick-duſt, which uſually 


conſiſts of the imperfect burnt bricks, ought 
to be conſidered as a very dangerous mix- 
ture for mortar, and ſhould never be em- 
ployed but in caſes of abſolute neceſſity. 
ut the balls of other ſorts of earth flight- 
ly burned, as recommended by Monſieur 


Loriot, muſt be, on many accounts, far leſs 


proper; as many of theſe ſorts of earth can- 
not, by the action of fire, be deprived of 
their quality of abſorbing water, and of be- 
coming ſoft with it. So that he who ſhould 


be foolith enough to employ theſe ſubſtan- 
ces, may be certain that his cement will not 


only be — of attaining any conſide- 
1 rable 
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1 


abs degree « of hardneſs at any time, but will 


alſo be liable to turn moiſt in a damp air, nor | 
will be capable of retaining its firmaeſs or co- 


heſive quality in an expoſed ſituation. 


Powdered lime-rubb fh is liable to the ſame | 


objections with the ſofteſt ſand- ſtone or 
brick-duſt ; as the particles of which it con- 
fiſts never can be endowed with the adhe- 
tive firmaeſs that is ene for forming 
a perfect cement. 

Fine ſhells are perhaps firmer than any o- 
ther ſubſtance, next to pure ſand, and may 
be employed where the other cannot be got, 

if this abounds, I have ſeen a cement that 
was as little affected by the weather as any 
other, and had ſtood firm in the work a 
great many years, that had been originally 


formed with a ſand conſiſting almoſt entirely 


of the fragments of ſhells.—But it had not 

the rocky hardneſs of ſome old mortar that 

we frequently meet with. 1 
Poꝛu- 
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As 2 FT of ſuch, a thing 020 be 


Bor at a moderate expence, would form a 


moſt perfect ſort of mortar a it would 
not be liable to be affected with the weather, 


would be ſufficiently hard, and conſiſt of 


very irregular fragments. 2 
Thus, it appears, that, of all the 3 


ces that can be eaſily met with, fand forms 
the moſt proper addition to lime i in making 


mortar ; on which account, it has been juſtly | 


a preferred to all others for that purpoſe. | 
Pure, firm, chryſtallized ſand, 1s better 
than any other ſort: But all pure. ſands 


are not equally proper for this uſe. 


8 32. 
It has beat real ſhown, that the plac ipal 
na which reſulted from the addition 


of ſand in making lime-mortar were, that it 


| augmented the quantity of hard indiſſoluble 
| g | matter „ 
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matter,—and * it in our power at wiz 
ploy a larger quantity of water in proportion 


to the lime, and thus forwarded the chryſtal- 
lization of the calcareous matter, augmented 
the quantity of theſe chryſtals, and rendered 
their quality more perfect. Thoſe kinds of 
ſand, therefore, which promote theſe pur- 


dapted for mixing with mortar.” | 
But, if ſand conſiſts of irregular an- 


| en particles, a greater quantity of wa- 
ter will be retained in the vacuities formed 


between theſe angular pieces, than could 
have been, if the whole had conſiſted of 


round ſmooth globules ; and therefore it 
is natural to think, that rough, angular 


ſand, will be more proper for this uſe than 


that which is ſmoother. - 


Hence, if equally pure, d, which | 


conſiſts of round globules, that have been 


worn perfectly ſmooth by the continued. at- 
trition upon one another on the ſhore, (like 


Bb b the 


poſes in the higheſt degree, will Be * a- 
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the larger peebles in the fame ſituation) lt 
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be worſe than any other fort ——River-ſand 


will be better than it; —and en when | 
uo free of. e the belt of all. 


5 33. 4 


Ik the and be bard, _ the RP an- 


n it is perhaps of little importance he · 
ther theſe be very ſmall or of a larger 
1260.— The ſand in the lime that formed 


the extraordinary firm cement, mentioned 
p. 345. was as fmall As could. =O e 
sine. bi 
nfs ſea-ſand is „ ſmaller U than 
any other fort, and is acknowledged to be 


leſs proper for making mortar than many 


other kinds of ſand, a prejudice has been, in 


general, adopted againſt fine ſand. for this 
Purpoſe, —But this, there is reaſon to ima- 
gine, is only a vulgar prejudice, ariſing 


run de ee figure of that ſort of ſand. 
) 34 
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There 18 another and better reaſon for not 


employing ſea- ſand in mortar, viz. that there 
is always a chance that ſome particles of ſalt 
may be formed among it by the evaporation 
of the ſea-water upon the ſhore.—And, as 
common ſalt continues always to be a deli- 
queſcent ſabſtance; it will have a perpetual 


tendency to attract moiſture from a humid * 


air,” and thus render the wall in which this 
mortar has been employed extremely 12 10 


and unwholeſome. 

It is from the ſame cauſe that any po- 
rous ſort of ſtone, that has been taken from 
the ſea- ſhore, continues at all times to be 


wet in damp weather. For, while the ſtone 


remained on the ſhore, its pores would be 


from time to time filled with ſalt- water, upon 
the evaporation of which, the ſalt it contain- 


ed would remain behind within the pores. of 
the 
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the None, which would thus derbe ä 


with the quality of attracting moiſture from 


a damp air, ſufficient to diſſolve the ſalt, 


and make the water y e oo e out 


through all its pores. 


This is a phacnomenon for We it 


is more eaſy to account, than to preſcribe 
an effectual cure. — Perhaps no art can 
render the ſtone ſufficiently dry after it is 
once put into the wall, — To let | It lie for a 
conſi derable time in a ſtream of running 


treſh-water before it was s employed, 77 
obviate the diſeaſe. 95 


9 35. 


; For the ſame reaſon, lime that has been 


ſlaked with lea- water is always unfit for be- 
ing ufed as a mortar, For, as it is impoſ- 


fible ever to extract that ſalt from the mor- 


tar, it continually attracts moiſture from the 
air in damp weather, and oozes through the 


| pores. 


s A CEMENT! Air 


3 wall ; in form of drops. of ſweat, | 
which, again r dear when abe. weather 
becomes dry. 3 Nin np 


This is an inconvenience e felt arent | 


as the real cauſe of it is ſeldom known, few 


perſons are at proper pains to guard againſt 
it. — Thoſe who obtain their lime by water- 


carriage are, in a peculiar manner, liable to 
be hurt by. this circumſtance; as the lime is, 
for the moſt part, ſlaked at the ſhip's fide 
by the ſea-water, which i is more au got 
than any other. 04 i 

When lime that has been laked in this 
manner is employed as a plaſter, it is rather 
worſe than when uſed as a mortar, as it has 
| leſs ſand added to it, and has fewer pores in 
the inſide, in which the drops of water 
might be allowed to lodge; ſo that the wall 
becomes alternately covered with a cruſt of 
dry powdery ſalt, and with damp tears run 
ning down its {urface. 1 
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| ny to avoid uſing lime that has been fl. 
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I have ae etch # uct n 
length than originally intended, the ſeve- 


ral circumſtances that contribute to render 
lime cement more or leſs Perfect. In doing 


this, I have had boa Ion to explain the na- 


ture of many of thoſe calcareous matters 


which have been generally uſed as a ma- 
nure, which will conſiderably horten our 


labour in what remains of this eſſay. 


I I have reprehended, with ſome degree 


of ehe, thoſe who, either through igno- 


rance, or a witful intention' to deceive, have 


endeavoured,” 'by ſpecious pretexts, to miſ⸗ 


lead the ignorant; I hope the candid will 
be, rather nay to aſcribe this to a deſire of 


rectifying 


ben care, therefore; eanndt be ta 


with fea-water—as it will be impoffible, or 
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I now go on to conſider calcareous mat- 


troduced by the 
ters as a manure. 
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6 N tbe e firſt park of this eſſay, have been 


tisfactory account of the rationale of the o- 
peration of lime as a cement; and it is much 
to be withed that 1 could purſue the fame 
method in the inveſtigation of tHis ſubſtance 


as a manire. But, in this refpeQ, I have as 
yet been able to diſcover no clue that could 


with fafety be truſted for leading through 
the intricate labyrinth that lies before us; 
on which account, I willingly thun the 
afduous undettaking. 5 
"It would be eaſy for me bete 6 to Spe 
me reader with a critical analyſis of the ſe- 
ee, Cee vera 
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able to give, as I hope, a tolerably FR 
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A 


; veral theories that have. been. invented by 


| ingenious men to account for the manner in 
which lime operates as a manure.—lt would 


be no difficult matter to demonſtrate the de- 


FEE fects of their ſeveral ſyſtems and I might, 
with great facility, make an idle diſplay of 


apparent ſuperiority, by ridiculing their ſe- 
veral hypotheſes. —Bur, as I could not ſub- 
titute any thing in their ſtead that would 


be more ſatisfactory to the ſenſible reader, 


I, chooſe to Wave this ungracious diſeuſſion; 7 


and ſhall content myſelf with enumerating 


a few fads concerning the uſe of calcareous 
ſubſtances as a manure, that it much im- 


ports the practical ane fare 0 under- 
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The firſt idea, on this ſubject, that pre- 


ſents itſelf is, that all ſubſtances in which 


calcareous matter is contained, have been 


Ro. ſuccelsfully 


3 | Ry — > * 7 2 1 ys Fd ; 
AS A MANURE. 367 
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5 fabcefofully employed 38 manure, at diffe- 


rent times, and in different places. N 
Thus lime, marie of all ſorts;—chalk, 
—=lime-flone- gravel,- belly fand, or pure. 
| ſhells of every denomination, have all been 
. fe as manures > with the enten ſuc- 


ceſs.” 


And, as all theſe, excepting lime, always 

contain the calcareous matter in its mild 
ſtate, we are led to conclude, that they 0- 
perate on the ſoil merely as gaffen, and 
not as ſaline, ſubſtances. an #5: 


Lime, indeed, is ſometimes applied to 


the ſoil in its cauftic ſtate, as it comes 
freſh from being ſlaked, but more com- 
monly at ſome conſiderable diſtance of 
time after it has been burnt. However, 
as buraing is the only mode uſually em- 
ployed for reduging lime- ſtone to powder, 


; # 8 * 
3 1 
| 13 
1 * 
\ 
: e 4 
* - 


— 
— — 


rr 


© - =: = 2 by — 8 mo A 
= , wy 3 * 
— — r 
So. 2 FA x RY s SE 
„. i taut IS V3 i Fhd 
9 EY 


— 


— EW, * 
TI RY 


aa. f — wan 
9 > 12 


— 


— — 


n 
r 3 4. 7 


2 2 * a> - — 
n 


—— LO BA L 3 5 2 x = > mth * C —S 
" 5 XI? — - . er — — 
r = > 2 = — 
7 E 4 bod * od 2 - Teens — rn — i WO, 
- ; * — WV 1 - ew * — 2 
5 _ 22 „ 3 2 RY — 2 i add x 


. <7 MR —= 3” 26 a = Nr 2 
+» +>. * N $ r - 3 2 
* s 3 | n > * * Ry beds 2 > TY — 
A * hy 2 2 — » — — - — > 


2 


> WS, — awd * rr 3-20 bat 
E 5 IRS . » "how = - 
5 — © . * * 7 
r 1 


"7 


energy —— —— 
TT TY G >. * x» 

Eg _—_— — 2 — — =p PIR — 
* 8 - . 


— 2 


Ek es — 


——— _ 


I TY” LE ELES Þ 3 Be + Ho. LEST S 
— — — 2 — 29 . 
2 Gn 6 = 5 3 2 : 
— —— — — — S IE II ans. r 
- — 2 2; : r SITES 
. : ap >V % — . 5 * 
2 


— —___——_ 


— 


2 s — iS: Roa — — RES... — " 
* * T whe DES r — 0 5 
r — — > — 1 p - S 
r 2 2 — 2 >. apes 4 — YT . "Ws _ 
= —— — "TBA 1" — a +> , 
— —— < — — — — —— 
: > eb — CS Si — 8 8-2 >a — =. 
r _ 2 SS 1 2 2 
2 *. r 7 1 N 
I | P - Y * — "oY Q = = 


— . 2X -5 
—— —— E —1 
— — — —— 
. 
- . r 


pn 
— — 


2 r = 2 
.. A 2.4 
8183 2 — 
— 2. them. The Was. 4. 
3 * I 


-— 6 TE <= 32 2 
EEE are nag: 
l N 2 * o —_— 92 


AS: ID & 
"le EAA 4 — 
= E 


= 
— — = T — 
— DS -3. - 


Sho — na 
= 7 +> — * 5 33 
2 . 7 vi "MW 
ht ** 6 1 
= * 1 — — 
— — — * . 


5 I — 5 
r e. > : ES 4 
. 2 d * 2 the = 2 - : 
0 5 8 0 L - A. = > 1 2 : - 1 E 
983 wo * 8 r 1 : FE I nn — 8 
4 - % . ASD e = 2 i I 8 No F _ 8 Oy” by 2 * 8 - . 7 : 2 _ = 
. bag ” . — — — — 1 3 2 8 : * * nd 4 = 2 8 * : _ 2 2 5 4 * — 
Wn + - 8 CET A 2 mo — ate an comme Eb — + you,” Yay fats b % - 1.wat Eo tf oe 
* 38 — 5 - 2 "=: 5 2 _ — — — - | — wx by iy a = _— 
— S g - - : » __— WE * — 2 2 . FL 8 = be — 7 8 
- > - £2 * a 1 "8 * . — — . . . 
* 4 = pany = _- — — b . FINES 2 w_ TT SS 7G "ns Page 
f * 3 5 1 222 * OS 8 * 8 rn 1 —— Pan l * — PX — 
a 7 0 2 2 - - h 38 FREE. - a2 0 — s . + ER i 
8 — - -. = . r 5 — 8 - - - 5 wt ETC — n * * Cobb Ry l Ls > 
2 = - - _ 


34 — 
— . pcr ie, x: K -eca_ 


T 
— — — 225 


— — 


C CI 
+. SS 
* 2 
- — — 
Out "Id 


—— — — 
— - 


— — 


— — 


G . a — bene 2 - . - 
* - oy — 3 — — — 
— . :P ͤ ˙ ä 2 2 — ààÄ—AñL„— 
us — — 
* 


— — 6 — — — — — — „ 
zr 2 2 —— 2 
a 2 s 
8 % > a 
* 
* * N 
* 


I 


368 OP QUICK - -LIME 


- and RAS preparing. it kor a. manure, the 
opinion, in general, prevails, that calcina, 
tion is as neceſſary for rendering lime ca- 
pable of becoming a manure, as tor "__ 
it fit to be employed as a cement. 3s 


It is, however, of importance for 20 e 
tea farmer to be informed, that this is. not 


the caſe Mr Du-Hamel was the firſt who, 


from an accidental exp2riment, was led to 


believe, that powdered lime-; one was an e- 
qually efficacious manure as lime itſelf. He 
recorded the i ANI the as A been diſcove- N 
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Having had occaſion to dreſs. a marble 
chimney- piece for repairing one of his 
country-houſes, the maſon choſe a lawn 


near the houſe as the moſt convenient place 
for hewing the ſtone. After the operation 


was finiſhed, all the large chips were 
picked up : and carried away, that they might 


not diphgure the lawn ;—but the fine pow. 
V 


* A MANURE! 5 41 389 


der chat had been et olf by tis ace. 
tion of the chiſſel mixed fo intimately with 


the graſs, that it could not be gathered 


up. — An conſequence of this very full dreſ- 


ſing of powdered lime-ſtone, the graſs af⸗ 7 
terwards came up upon that ſpot with much 


greater luxuriance than on any other Part 


of the lawn, and always continued to have 


A much livelier verdure. | 1 HIT AER 

From hence he, with good reaſon, con- 
cluded, that powdered lime- ſtone might be 
employed as a manure with ſucceſs. To 


try if this would always be the caſe, he re- 


peated the experiment ſeveral times, by 


cauſing ſome lime-ſtone to be pounded on 
| purpoſe, and found that it never failed to 


promote the fertility of the ſpot on which 
he applied it in a wy bigh e 
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1 choke to > relate this experiment : at t large, 


* 7 ? W. 


for the ſatisfaction of thoſe who. may 38 


unacquainted with the phy/i ical cauſe of the 


difference between lime and lime-ſtone.— 


To ſuch as are fully apprized of this, a little 


reaſoning might have been ſufficient. to af- 
ford a certain conviction, that the reſult of 
the experiment muſt have been . vir 


Du-Hamel found it, 


Lime is no ſooner flaked than it imme- 


diately begins | to abſorb its air, and return 
to its former mild ſtate,—or, | in other words, 
it becomes Mete; in which ſtate it poſſeſſes 


the ſame chemical e in Ry relpeQ 


as lime-ſtone, 4 
1 this be ſpread out thinly upon the "a 


face of the earth, it abſorbs its air in a 


4 mort time—A few hours, in this 
| ſity» 
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air; and, in a day or two at moſt, it becomes 


perfectly fete; as maſons experience when 


. re _— the ſcattered particles 


por it is thee no more coherent than and, 


or moiſtened earth. 


\ 4 


Hence, then, it mult follow, ak every - 


caſe, lime is converted into the ſame ſtate 


with lime one, in a few days after it is mixed 


with-the bil; & that, if it produces any ef. 
feft at all as lime. as a faline' fubſtance,— 


it muſt only be at the very firff when it is 
applied; and it muſt act ever afterwards. 


merely: AS powdered: lime- one. e 
But it is well known, that lime produces 
ſcarcely any ſenſible effect as a manure at the 
beginging.—Even the firſt year after i it is ap- 
plied to the ſoil, its effects are inconſiderable, 
in compatiſon of what it produces in the ſe- 


cond and ſucceeding years. From whence 


2 large proportion of its 
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we wu conclude, that it operates upon the 
ſoil merely as a mild caleareous earth; and 
that its calcination i is of no farther utility in 
preparing it tor manure, than as a cheap 
and efficacious method of A the _ 
ſtone,to. a fine powder. Te Tae ne 
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EY is of linpottnce that theſe fads ſhould | 


be generally known ;—becauſe;i it may fome- 
times happen that good lime-ſtone ſhall be 
found in places where feuel could 
obtained for burning 3&5 in which caſe, 


ſuch lime- ſtone could be of no uſe to the 


5 farmer if calcination were abſolutely nec 
fary. But, ſeeing this is not the caſe, lirhe- 


ſtone; even in theſe. ſituations, may be: con- 
verted into a moſt beneficial manure; if a 
ſtream of water can be commanded ſufficient 


not be 
) / 


— 


8 ; 


? 


fir din. 2A mil for baer. one 0 


4k i Pig modal of » i bad 


been invented for that purpoles. Which was 


conſtructed on the ſame principles With an 
ordinary... gym-powder, mill. It had ſeveral 
large maſſy ſtam pers, compoſed of huge 
blocks of caſt ĩron, that were ſucceſſively lift- 


ed up and let fall by a wheel that catch 
ed their handles, and, after a proper time, 
{lipped them again as it revolved. round its | 


axis, —Theſe ſtampers fell with. great fores 
upon; tlie lime · ſtone that had been previouſ- 


ly broken; into pieces of 4 moderate ſize, and 


placed ina ſtrong trough formed for that 


purpoſt.— Through this troughs. a (wall 


ſtream of water was conveyed, wh ich waſh 
ed away W ith. it the {mall pieces of lime- 
lone, as they were ſuceeſſively reduced to 
powder by the ſtampers. This flream of 
water was aner Tt 1 reſervoir, in 
it was allowed to ſtagnate, and bare. 
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394 or QUICK-LIME. 


ſit, as a ian, the lime-ftone 1 powder it 
| brought along with it; the pure water flow. 
: ing gently over a part of the e mich 
Was made lower for that purp ole. . 
When the reſervoir was nearly ful of this . 
fine powder, the work was. ſtopped, '- The 
water was drawn off from the, reſervoir by 
- taking out ſome plugs left for that purpoſe, 
at different heights, till all that was clear had 
run off. —The powdered: ſtone was: after- 
wards thrown out to the BON and! allowed 
to 0 dry ſufficiently for vſe - 4 Bey. l 
I have heard that a eth has theſe prin- 
ciples, was erected by the Honourable the 
Truſtees for managin g the forfeited eſtates 
in Scotland, and that a go d deal of lime- 
ſtone was pounded with it. But, as it was 
| erected i in the Highlands of Scotland, where 
roads were bad, and where there was but 


Ja e ſpirit for improvements in agriculture ; ; 


—as there was no public demand for the ma- 


nure, after the on para th was ſufficiently 
Ce died 
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But, akhought this may be en, as GY 
moſt valuable diſcovery for thoſe Who may 


have a good lime · quarry ſo ſituated as not 


to be within the reach of any kind of feuel 


for burning lime-ſtone yet, to ſuch as 


can obtain feuel at a moderate expence, 
there can be no doubt but that burning * 
the eaſieſt, and moſt efficacious. mode of 


reducing lime-ſtone to powder that ever. 
was invented; - and therefore ought always to 
e adopted where neceſſicy Gord not peevens 

| Reducing lime-ſtone to Wat by calei- 
nation, is attended with this farther advan- 
age to the TON: that it conſiderably di- 
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6180 0 to ſhow that it 2 be pratiifent; with 


advantage in other ee the mill was 1 
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weight by being thorough|piburned ; 70 Jorthat 
the man who is obliged to drive this manure 


from a great diſtance, will find a very conſi- 


derable ſaving by driving it in the ſtate of 


belli. But, if 1 it were reduced to 4 power, 


by mechanical; triture, he could not be bene e 
my by this eltcumſtance. 1 69: e 


from a confiderable diftahet, and burn it at 
home: But; it is "ob victe* they then {bjea 2] 
themſelves to a very heavy charge i in car- 


riage, which” would be avoided by an oppo 


fite conduct. Oris, therefore, ought never 
to be practiſed, but where other eircumſtan- 


= ers Oy counterbalaiice this' unfavourable 


OT miniſhes his en penoe of carving n 
Ume⸗ſtone loſes about; twb- thirds. of its 


perſons cheats Abe fac ze 
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But, as be- ne is often in its native 
ſtate, mixed with, ſand i in wat : propor- 
tions and, ab and! loſes nothing of its 
wei ght by calcination," it muſt happen, that 
thoſe kinds of kme-ftone that contain che 
largeſt, proportion of i fand will loſe leaſt in 
calcination 1 5 and, ; of courſe, E afford the 
 weightielt 1 lime-thells, 5 e 

Hence, | It is obvious, that "hoſe who are are 
undet the neceſſty of driying lime from a a 
great diſtance, ought to be particularly care- 
ful to make choice of a kind of lime-ſtone as. 
| free from ſand as poſſible, and to drive it in 
the Rate of Helle; as they will thus obtain 
an equal quantity of manure at the leaſt ex- 


pears of n that | is s poſſible, 1 E058 
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When lime is s ſlaked, that ch contains 
| moſt ſand falls moſt quickly, and abſorbs the 
ſmalleſt proportion of water. W, hat i is pure 
requires 4 very large proportion of water, 
and is much longer before it begins to fall. 
Hence it happens, that thoſe who drive fan- 
dy lime-ſhells in open carriages, I muſt be very 


careful to guard againſt rain; becauſe a hea- | 


vy ſhower would make the whole fall, and 
generate ſuch. a heat, as to be in danger of 


ſetting the carts on fire.— —Whereas ; pure lime- 


ſhells are in no danger of being damaged by 
oy that circumſtance. —[ have ſeen a cart load- 


ed with ſuch ſhells, which had been ex poſed 
x; to a continued ſhower of rain, as violent as 


is ever known in this country, for more than 
three hours, and ſeemed bardly to be affected 
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lime-ſtone muſt be contented: with it, "what + „ 
ever may be its quality. But, ſuch as have | = 
an opportunity of chuſing, may be benefited 
by the followi g obſervations: 00 | 
| Pure lime-ſtone, when fully calcined and | 
lakes,” is reduced to a fine impalpable pow- 
der, that feels ſoft between the fingers, 


without the ſmalleſt tendeney to grittineſs. 
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98 e lime 46 contains fand, is never 60 
bye nor ſo ſoft, but faels griuty between the 
Aingers; and 3 is more or leſs; ſoy ns. the ſand 
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without a rea to any girlie 
has any colour, it proceeds' from the ſand i in 


its compoſition, —There are, however, ſome 


forts of ſand that are of ſuch a pure white- 
neſs as not to debaſe the colour of the 
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at one time the ſeveral criteria of the purity 
of lime that have been enumerated... in diffe- 
rent places of this Eſſay, 1 chuſe to mentiou 535 
them here all at one time. —If he is atten . 
tive to remark theſe peculiarities, he needs i 
be very little ſollicitous about examining e, 
qualities of his lime by any more minute 
and troubleſome trials. They are as: under: 
If the lime- ſtone loſes much of its weight 
in calcination, and the lime-ſhells are ex- 
tremely light ;—if the ſhells, require a, very 
arge proportion of water to flake them fully F- 
Vit it is long before they begin to fall: - 
if the lime-ſtone is not apt to run (or be vi 7 
frified). in the operation of burning if! it. e 
falls entirely when it gets a ſufficient, quanti- = 
ty of water after it has been Properly ealleth | - | 
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| if the lime is light, fine to the touch, and of 
a pure white; he may be latisfied that it is 


extremely good, and may uſe it in prefe- | 


rerice to any other lime that is inferior t i 


it any of theſe reſpects. e Ah 
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5 al calcareous matters. are capable 4 
bing diſſolved in acids—and as no other 
earthy matter can be diſſolved in then —it 

: follows, that, if a ſufficient quantity of acid 5 
is poured upon any body that contains cal- | 
careous matter, this matter will be quickly 

| diſſolved, while the others are left behind; 
and the proportions of each. may de accu- 
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retains its ſolid Rate, it is not fit for this eupkeri- 
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White ſediment When this is the caſe, add ſmall 


e OF. QUICK LIME | 


8 to 9 75 — little ang nude. a Mn 
= ty of the matter An mean to ERROR, 


3 


* * 


. : * - * 4 
F 1 | 3 i 3 8 1 5 5 1 : Sr 5 > * 8 5 ** 
5 8 8 * e . $554 BS 3% * "0,8 a ; E ER OS: 3 Sh 2 * 
* f oY 
? 3 * l . k - p ; " . * 


1 " 


2 4 as it N happens, that a little VIE 


5 lie acid i is mixed with either the nitrous or mur iatic 
5 veide—it becomes neceſſary to be certain that this is 
not the caſs; before it is employed in this experiment. 


The eaſieſt way of trying if theſe acids are free 


5 3 the vitriolic i is, to put a little chalk into them be- 


fore you employ them. If the acid i is pure, the chalk. 
ut, - if not, ſome part of . 


bits of chalk, by little and little, till no more of 


that white ſediment appears aſter which the acid: | 
may be kept for uſe, as ſufficiently pure. 9 | 


- If the nitrous acid i is ſo ſtrong as to have a fight: | 


. : brown or reddiſh appearance, it ought to be diluted | 


with water till it aſſumes a greeniſh look—As it is 


bought in the ſhops for the uſe of , &c. it is 
_ weak enough. 


I the muriatic acid i is Þ Honea as to 5 a ke 
oy colour—or emits fumes. when the bottle is o- 
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which hai bong: reviouſly and. re 
Auced to powder. After each ade 

fer the violent efferveſcence; ide ebultition, 
f that will enſue, to abate before more is ad- 
ded.— When the whole of the powder j is put 


to the acid, and che efferveſcence entirely 
ſubſided, ſtir it about ſeveral times with a 


piece of tobacco- pipe, and allow it to re- 
main for fome time, that the acid may act 


| upon every particle of the matter, and tho- 
roughly diſſolve it. And, to be certain chat 
there has not been too little acid, put a few 


drops of freſh acid to the ſolution, which 
weill excite a freſh efferveſcence, if the whole 


is is not Wr diflelred. en = | gue 


roo that the whole is + atrendy abc 
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it aſſumes almoſt a colquileſs canſparency, wit a 
£ very faint t tinge of yellow, 
When they are thus prepared, Aer of theſe a · 
eids may be uſed indiſcriminately. for this experi 
weed a8 Gays are woolly proper. S 


ST SE 4 2 : 8 
> — 3 =. & 
6. I. 1 Ez Arn 4 1 An a 
A . ts . r 8 I 
; m ”- W — 26 3 £ > EL 2 
— — — * =2, x Y 7 2 r — i. 7 2 
r S ö ** * ²⁴ b 
> x 4 8 — ds 


wa 7 7 n S-JS5 ran - x p 
* * 8 22 5 — — — wt oc - — — Yd 
3 ab 3 um Gt Gs et TA — fee er x 0 
- : Mo: — EY IE 3 — — Pr — — ꝙR ACT > £> TE = > 
| _ & = * X * 3 = 2 — — — — — PERS — — — --— <zERA — 
* 2 — — 3 ” 
= >> * F & 3 = — 

© — da 


: Rae's © 4 

> 12 3 . 2 —_ = + - 4 J -S *<.+ avs + . — E > 
4 5 1 r 568 Pa 1 25 * — — * 4 x. . by ww * * 

r . . — — wn Y *. 

Lee. 20 I ly + >. —_- ac -S . — LY 4 - n 8 35 <1 2 — 4 —— << Ro £ * 8 20 

F — 8 =_ " VL _— — e "VE, v4 IP  - CAS IS, 3 9 — — —— — r N — =. "JP- 

— Ky 8 I . a TS : J — 5 ix 2. * Foray ” — ** * = is = 81 1 — 

TT FE K r 2 — 4 „ — „ * 3 * N 
= > l * 


IBS, 65-6 
r 


% 
* 

2 

0 

A 
6} 
"Y 
* 


* 9 
3 * 
1 


— 2 3 
2 


- 
4 > 2 » 2 2 
1 
"YR A {bas 
— = £ 8 


oh N 8 — 
n 
SPE” F — 


— 9 — 


F, QUIO x 1 1 M E 


. 
5 Take 3 A: piece. of Sagi paper, 1 
100 dry, the weight of which is Alſo 


known fold it properly, and put it in a 


glaſs funnel pour the whole of the ſolu- 
tion, with the matter that may have ſubſi- 
died, into the funnel, and allow it to filtre 
throu gh the paper flowly,—WE hen the fluid 
part has thus drained off, fill up the filtre 
again with pure water, to waſh off the 
Whole of the ſaline parts from the re- 
duum . Add water in this manner till it 


comes off without N ſaline tafte—ſuffer it 
-dry-it thoroughly 
1 5 weigh the 3 with its contents. 


The difference between which, and what 


the powder and paper were at the begin- 
ning, is the whole weight of the calcareous 
matter; ſo that its Fe to be whole 


maſs is perfectly aſcertained, 

In this manner, I have 3 a great 
many different kinds of lime-ſtone, and 
have found them vary in all degrees of pu- 


"rity, 
The matter that remains undiflolyed. 


> As. A MANURE, 4 


ritys. from Fry as were entirely Gable in 
acids, as ſugar or falt i is in water, to others 


that contained only one twelfth of their 


ph weight of ſoluble matter, and eleven twelfthg 
of ſand.— The ordinary kinds of lime- 
IH ſtone contain from one e third * two thirds of 


| ee, bes ſores of lime-ſtone may be. met 
N that are equally pure; but theſe are 
rar The only extenſive lime-quarries of 
fuck. a pure lime-ſtone-that I have met with 
are at Sunderland, in che county of Dur- 
ham, where there are ſeveral quarries of ex · 
ceeding fine lime - ſtone; the beſt. of which 


belongs juſt now to Mr James Galley of 


that place—There are ſome. quarries farther 
up the river WE RE, the Hane: of hien is of 
2 * much inferior abt. tek Te 36 

Mo all the Ra in FR - ahbe quarry 
equity Pure the boxe an be a perfect 


i 


: & 1 . and 
J i * 9 2 7 
a , 


* 


* EF CIS EEE 


— — — — — — — — . 
. — 2 — . — — — — — — — — — 2 _ —— — —— . - 5 — — r 
—— a - 2 72 ? 2 IE IE. a oy — — — — — — 5 
1 — ac % r 12 I — = : VIS . 8 — — . 
: - 7 - : — N — — TS IEC : — - Sv? MM Re we. 
n — : - * 2 I N O — 0 P . — 5 1 
3 AK * = 8 8 uo 3 — * r Fer 2 


— 


ne 


2 
2 E. 
. r * 2 Sui 
p* CY x 4 


ES 
7 * 2 "4 


r edt 5 he oe — i 
4 e 1 >. 
2 


WWW 
3 *. — * 4 * 5 Xx. ; ; A 
2 2 r ” * — 


n — 3 
— 2 — 2 
— — 
W ap. * 2 A PP - x 
— * * =. — * 
— > => Y 


— 
_ 
— 


3 * — — 


— > = * ; 2 — "YM 3 
2 CN — — 2 


. 13 
4114. 
n 
N t 
R 4302+ 
* 4 =. 
7 190 
* 
j Z 
I * 
* 
$4 
5 
„ 
1 e. 
5 4+. 
i W#Z \ 
[3 18 f 
1 by 
3 1 
E 
4 3 
a \ 
#. 
3 1 
4 . A N 
11 140] + 
—? + 
. 8 
7 
1 * 
17 
7 
44 
# 
4 1 
2„ 
. 
Lg 
* 74 
2 
* . 
4 5 
12 
Ts -þ 
Ni J 
b {a 
»t 
fy 7 
1. 
; TE 
. . 
** 0 
* , 
29 7 
7 ! 
47 bt 
4 1 
1 
Þ F 
FAS 2 
T . 
1 8 Lg 
+: 
* x 4 
* 2 
81 
” < a 
X 1 
2 wo, 
R bY 3 
K * 
1 * 
„ 7 
* J 
2 2 '2 
1 >; 
. "1 
n F 
8, * a. 
=" 
3 
U _ * 4 
1 2 
4 
? 4 
* . 
p * 
g = 4 
#4 1 
2 * 
1 f 
FI 1 
Li J * 
5 6 
1 
il o 
PLN n 
741 
* 7 f 
"4.0 : 
* "7; 
5 35 
9 
IL I "WW 
4 C 
+: 2% 9 
1 71 * 
r. 
„ N 
1 N 
inn 
if 12 n 
* h q 
LA » I 
jon. 1 
* 
4 r 
uk 
7-2 
» 2 þ 
+71 0 
Pane ? 7 
7 
7. v7 
Ws, 
vo *. 
4 \ LY Es _ 
7 (7 
+1 aA : 
* 4 — 
of 1 
7 4 2 
+ £43 3 
7 
q , 
5 | 
. 1 
2 , \ 
. 4 
T 3 Fo F : 
v 
7 1 
2 * lt 
4 
2 55 IF i 
+41 4 +1% | 
* . 
4 8 ] 
4 Ta: 1 
* * | 
bY 5 
1 A y 4 
bl 
fe 
G 


4 oF dbreg. 11M 


the purity of any lime-flone t # Gre 
8 happens, that, i in A quarry of the * ery was N 


| quality, chere are ſome pieces found that 


confiſt of pure ſpar, that are entirely free of 


any mixture of ſand; and, in other quar- 


mall 


ries of a better” fort, there are often 


Weins of am impure fort of flone mixed 
through the rock; ſo that,” Feither of theſe 


fhould chance to be pic 
men for trial, the reſult would not be on 
"To o avoid falling into this miſtake, any 
one who withes to make an accurate analy- 


fis of any new diſcovered lime-ftone; will 


4 well to take eight'or ten ſtones from dif- 
ferent parts of the quarry, that are ſome- 


what different in appearance from one ano- 


ther; and, having taken a chip from each, 


pound the whole together, to afford a 5 


per ſubject for the experiment. 


The ſame experiment might be tried 


with lime. but it is ene, * propor- 
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2 thing can be indie certain, Aan that we s 
made of chalk is purer than that made from 
almoſt any lime- ſtone and contains a much. 
larger proportion of calcareous matter; — 
on which account it muſt be more effica- 
cious as a manure than. any of theſe e more 
- impure kinds of lime. 54198 . 11 f. 
. hardeſt, lime-flone.. that that 1 know. ig 
that belonging. to Mr, Galley at Sunderland. 
—lts external appearance rather, reſembles | 
flint than lime- ſtone; and J. have known 
it ſhaped into flints fot guns. and uſed as 
ſuch with ſucceſs—yet, the lime; made of 
this exceeding. hard ſtone 
white, and as. ſoft to the touch, as the pu- 
reſt chalk- lime. —It differs not from that in 


any retpect—inſomuch, that I defy the great- 


..eſt 


de i 2 as; ; light, as | 


Ky . Ma 


eſt . in theſe. matters to Air 


guiſh between it and the pureſt chalk-lime, | 


when perfectly calcined, by any other means 
than by the pieces of flint that are ſo 
often met with among chalk-lime. 


And from this lime, obtained from theſe 


very hard ſtones, as Perfect chalk may be 
artificially made, by the ſimple proceſs de- 
ſeribed p- 36 3. as was ever obtained from 5 


Z any quarry } in England. 
From theſe conſiderations, W Ie am 


obliged to conclude, contrary to the com- | 


mon opinion, that chalk-lime is, almoſt i in 
all caſes, more efficacious, as a manure, than 
any lime obtained from lime-ſtone, i in equal 
quantities —-as it is extremely rare to meet 
with a lime-ſtone that contains near ſuch a 
large Proportion of calcareous matter ; on 


which account it ought always to be prefer- ; 


red by the farmer, where both can be had 
at the fame price: 5 i 
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We know like certain \ about the mode 
in which lime operates, excepting that. it 


acts werely in conſequence of its being 


mixed with the ſoil ! in ſubſtance.—If a a heap | 
of lime ſhall have lain ever fo long upon 
one ſpot, and be afterwards carried clean a- 
way from it, ſo that none of the particles 


of the lime remain to be mixed with the 


ſoil— that ſpot. will not be richer, or carry 


more luxuriant crops, 5 the places a- 


round it—which, every one knows, is not 


0.8. 444.3 Fo i143, 


the caſe with regard to dung. 


Again—if lime be ſpread u upon the pe; 
face of the ſoil, and allowed to remain there 
without being ploughed ; in, its effects will 
ſcarcely be perceived for ſeveral years, till * 
has had time gradually to fiok through the 


fward and mix with the foil ; after which 
9 its 


* >a a 


its effects ghar to be perceiv d— 


TOW, N j 
I am no "TAR to the improvements 
hs have been made in Derbyſhire, by 


| means of lime without the plough ; but this 


is no exception to what I have ſaid —The 
effects are flow, though certain. Thoſe 


who inhabit countries that admit of the 


plough, are often adviſed to lay lime upon 


the graſs, and are made to believe, that their 


paſture will be inſtantly mended by it, near- 
ly in the ſame perceptible manner as if it had 
been dunged. This 1 myſelf have tried, 
and have ſeen it tried by others but al- 
ways found that the graſs, for the firſt year, 
was rather hurt than benefited by i it; nor was 
it ſo much improved i in ſucceeding, years as 
if the ſame quantity of lime had been ap- 
plied and intimately mixed with the ſoil. — 


{ i 
4 z 
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— — | 

| much leſs ſenſtbly, than if the fame quanti- 78 
bY of lime had been intimately mixed with : 
the ſoil, by means of: the png: and har- 5 
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420 OF QUICK- LIME 


In this mede of applying lime; liewFoje 5 it is 
long before it yields a proper return, and is 
not to be recommended to a poor man, unleſs 
where neceſſity obliges him to practiſe it, 


| 16. 


If, then, lime acts upon the ſoil more ef- 
ficacioully in conſequence of being intimate- 
ly mixed with it, we may naturally con- 
clude, that it will produce a more ſenſible 
effect when it is reduced to exceeding ſmall 
particles, than when it is applied to the ſoil 
in larger lumps, as theſe do not admit of 
being 10 intimately mixed with the particles 
of the ſoil. oy 2 

But no method has ever yet been diſco- 
vered for reducing calcareous matter to ſuch. 
| ſmall component parts, or of ſpreading it fo 
evenly over, or of mixing it ſo intimately 
with the ſoil, . by calcination.” Accor- 

| „„ dingly 
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dingly it is found, that Jime will produce 
a very fenſible effect upon the foil when 
applied in infinitely ſmaller quantities, than 


any other calcareous matter whatever. 
Conſidered in this view, it can never be 


expected that lime-ſtone, reduced to powder 
by any kind of mechanical triture, will pro- 


duce ſuch a fenſible effect upon the W as 
the ſame quantity of calcareous matter, in 


the ſtate of lime, if properly applied; be- 
cauſe it is impoſſible, by mechanical means, 


ever to reduce it to ſuch a fine powder as it 
naturally falls into after calcination. 


9 17. 


Much, however, depends upon the mode 


of applying the lime to the foil after calei- 


nation. If it is ſpread as ſoon as it is ſlaked, 
ile yet in a powdery ſtate, a very ſmall 


A 3 be made to cover the whole 
ſurface 


LI 
SS ORE IS e SITS F NCTE To 
F 8 'S = 


523 SP old. AE oo 405 9 Fr: = 3s WY. TH. - T2: — 
2 — — 3 — # Raz ESL —_—— DSS — = . 2 * 
—— — * — pn oh, ne eu * 5 = £ ou _—— ” = A >> oo 
2 * Ze. & =» *SEY 3 Z 8 8 8 > = - * 


o 
8 > 


OL Ep eater oa 


* r — EM EY 
ESE ES ee ne 
3 2 5 Bop Ts 
— — ä — 
r 
* * 


— 


— — 


432 OF QU ICK-LI M 5 


ſurface of the ground, and to touch an 
exceeding great number of particles of 

| earth. But, if it is ſuffered to lie for ſome 
time after ſlaking, and to get ſo much moi- 
ſture as to make it run into clods, or cake 
into large lumps, it can never be again di- 
vided into ſuch ſmall parts; and therefore a 
much greater quantity is neceſſary to produce 
the ſame effect, than if it had been applied 
in its powdery ſtate. - 
2 But if the ſoil is afterwards | to be conti- 
nued long i in tillage—as theſe clods are an- 
nually broken ſmaller by the action of the 
plough and harrows, the lime muſt conti- 
nue to exert its influence a- new upon the 
ſoil for a great courſe of years—it will pro- 
duce an effect nearly ſimilar to that which 
would be experienced by annually ſtrew-ing 
a ſmall quantity of powdered lime over the 
ſurface of the ſoil. But, as the price of the 
lime muſt, in the firſt caſe, be paid by the 
farmer altogether at the beginning, which 
only 
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only comes to be ſucceſſively demanded, in 
the other caſe this deſerves to be attended 


to, as it may become a conſideration of 


ſome. importance where lime is dear, and 
money not . plenty. | 
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In few particulars are practical farmers 
more divided in opinion than about the 


quantity of lime that may be laid upon an 
acre of ground with profit, or even with 
ſafety. | Some require that it ſhould be ap- 
plied in ſuch ſmall quantities as thirty or 


forty buſhels to the acre; and aver, that, if 


more is uſed, the ground will be abſolutely 


ruined—while others maintain, that ten 


times that quantity mT be appucy with 


ſafety. 


A great variation may, no Pe be 


produced i in this reſpect, by a difference in 
the 
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the nature of the ſoik—in the ſtate of cul-. 
ture it is under at the time, —in the quan- 


tity of calcareous matter with which i it may 


have been formerly impregnated; —and, 
perhaps, a variation may ſometimes ariſe 
from other circumſtances, that have never 


| yet been attended to, 


A difference will Hiewiſe ariſe from . 


quality of the lime that 18 applied, and 


from the manner in which it is employed. 


Some kinds of lime contain, perhaps, ten 


times more calcareous matter than other 


kinds: And it has been ſhowed above, 


that a very great difference may ariſe from 
the mode of applying the lime. . 
Conſidering all theſe circumflances, it. 


would appear a little preſumptuous in a- 
ny one to preſcribe poſitive rules that 


ſhould be generally adopted i in this reſpect. 
— This I ſhall not attempt—but ſhall 
relate, with candour, ſuch, obſervations 

1 5 | as 
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e Sante to nt) Welk i in "iis Courts 
of a Pretty extentive e Experience of this ma- 
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s 3 von to 8 thoſe aſh 8 had: 
litle-experien y lime, as a manure; re- 
commend: very great caution; leſt tod great 
a 22 be employed for fear of Burning 
the: Joily as they expteſs it. This idea of 
Wa Bas been evidently Wer from 
what, is experienced by applying cauſtic 
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it;;often'; corrodes andi ſhrivels them up, 


and produres other effects which greatly re- 


ſemblg\thole; of fire: But it cannot produce 
any ſuch effects, unleſs there are. vegetables 
growing <HPOen - It: at the time. In that 


dell byiihanlime; if vhagl! ſhould fall. inif9es? 
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diately after it was ſpread, when newly fla- 
ked.— But, as it loſes this fiery corroſivg | 


power | in a few days after it is ſpread, no- 


thing of that kind can be expected to bap- 
pen to the Gil. Accordingly, we never 


hear of crops being burnt up with too great 
a quantity of lime, in thoſe countries where 
it has long been uſed as a common manure 
although it is there often employed in 
much larger quantities than in other ee 
where it is more rar de. 
I myſelf have had ee e of 8 lime 


in all proportions,: from one hundred: to a- 


bove ſeven hundred buſhels to the acre, upon 


a great variety of ſoils, and have” always 
found that its effect in promoting the ferti- 


lity of the ſoil has been in proportion to the 


quantity employed other circumſtances 


being alikkeQ. 3 abzlan 819 fla 11 Nu 
The expence a prevents Fans | 


mers from employing this manure in'great- 


er 16-104 apt than thoſe above men tioned; 
526105 fl {| 25 but 


AS A MANURE. 427 


but 8 "circumſtances. clearly. thing 
that, if it were applied in much larger quan- 
tities, the effect would only be to promote 
che luxuriance of the _ ina a higher de- 


% 


'A Ws We ot) my acquaintance, i in ; whoſe 


veracity I perfectly confide, happening to be 


from home when 4 large field was limed,— 


and having no occaſion for the whole quan- 


| tity of lime that had been brought for that 
purpoſe, and laid down i in one corner of the 


field, his ſervants, without driving it away, 


mixed what remained with the ſoil, altho' 


the lime lay there about four inches thick 
over the whole ſurface. | The effect was, 
N that, for many years afterwards, the grain 
Was ſo immoderately luxuriant, that it fell 
over, and rotted before it came to the ear. 


After 
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— many years, this luxuriance abated 
a little, 15" as to allo the grain to ripen — 


but it was always much! "more luxuriant | 
than 2 2 6 other r part of tie Beld. 5 1% (891 


4 
1 3 2 pr r 
IP K A . * — wt 10 is 32 5442 + 414 * 8 +, w#A S 


An accidental experiment, nearly ſimilar 
to this, fell under my own obſervation. It 
happened that the ſervants of another far- 
mer laid, by miſtake, a few heaps of lime 
upon a graſs- field that he did not intend 


ſhould be broken up at kr the time. —The 7 mi- 
ſtake was ſoon diſcovered, and no more lime 
was laid down at that Place; and ile "few 


1233 


heaps {about a a hulhel | in Fach,) were Wo 


$89 65.5 Ine 


to lie neglected _— being ſpread, — 
field was paſtured upon n for ſeven or eie . 
WW after 1 ahi ba it Was ee into 
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that 0 A hardly TH bee 
Before it was ploug hed* up, the whole of 


the field v 22 limed, 1 this part of * 
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with the reſt ; nor weretheold heaps touched : 


till the plough went thro? them in tilling 
the field, when the lime was there turned 


up, almoſt without any mixture of ſoil. The 


gaonfequonce Was, that, at every one of theſe 
beaps, a tuft of gorn ſprung up with ſuch 
luxuriande aa te be entirely routed, before 


harveſt; mand, for many years after wartla, : 


theſs tufts could bs giſtioguiſhed from the 
other. parts of the field, at à very great dir 


ſtance, like fo many buttons on 4 mat RY 


and perhaps continue ſg to this day. 
From theſe experiments as well 33 othe 
i dee that will afterwards occur, 
there ſeems 40 be reaſon to conclude, that, 
on foils. that de not naturally abound with 


chalk, or other calcareous matter, there is 


leſa danger in giving too much lime than 
in applying toa little except in thoſe caſes 
s an _ luxuriance is dreaded, 


+ 1 
4 14 84 — ; 0 A ; . \f 7 1 4 
44 wo. we „ 3 . 1 ; & # 4 1 4 , i * vi cww44+4 ( 4 ' +... # + 1 4 ; # + * 


— 


Fg 
* . : ” "a 


a. E 6-48 A © **, S N44G4 44 
* 1 
* of 2 1 
T3537 20, 
4 , i 
1 [1 .. # A t — 


WIR 


: 
a. A 
, . 
\ 
S 2 3 3 EZ KA r= ID > 0” 22” I EE $0 — r » — r Fx. 2322 
— — * * TIS: = 2; PX” 22 — bg I. _ — — * - x : — = 
ASE : — N _ = oO £2 3 42 $93 fs WS. 3.5 . 
- —_— wy LI * 2 a EAST — 2 WIRE — * . —— 2 Js men ip * n — — 7 * 
2 — IS — I r 2 — — 2 — — — 2 — — — — — x — 
2 3 ECTS RS Toys — <7 r 7 _— ES TE TE. SEN 7 N DEV =: . 1 
OR. DOI= er A, — F — r 
vu 0 — : hs PS; CE c n — OY 
N 5 — — as x — 
K * 


TS — PDP — — 2 
es e EEE LE 
— —— p on — —_— — 8 — 
w ccc 
EET 3 8 EEE ts 

9 2 
"2 = 4 = > 22 
* 


— Fr 
- — 
2 . 1 8 — = 
= <7 S486 
> 


I Bn ** — 5 Py 
— — 


£ 0 8 I " » & 
439 OF QUICK-LIME 


* d * 
2 oh. AYES Ch 22 *y : LF'Y -. #5; 
„iin a F135 IEEENL : 3 
" 
. 1 ©, 
$4 1 
* 31 * 3 K 
— = 3 £7 
— 7 2 
& "= 
Th _s #' Pac "v ? .> ev n 
and n & 20. 159% 
1 55 N a 
1 * $ 7 4 "4 1 x +1 : : £ f 14 3. 


1 8 . dend it SDS as an | objection 
to the uſe of lime as a manure, that, altho? 
it does indeed promote the fertility of a 
ſoil in a high degree at firſt, yet, in the end, 
| It renders it much more ſteril than formerly ; J 
on which account, 17 7 bn it n not to 
be at all employed. Dy 0 

This, like many hay diebe to uſeful 
| practices, takes its riſe entirely from the ava- 
rice and unſkilfulneſs of thoſe who com- 
plain.—It is chiefly heard of i in thoſe parts 
of the country, where it is not uncommon 
for a farmer, after once liming a poor ſoil, 
to take fifteen or ſixteen crops of oats ſuc- 
ceflively, without any other dreſſing or alter- 
nation of crops. -: It muſt be a good manure 
that enables theſe ſoils to produce ſuch a 
number of ſucceſſive ſeourging crops of any 
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ſort.— But it would be 2 marvellous one in- 
deed, if it ſhould prevent thoſe fields from 
being exhauited by them. 

But, is it not well known, that, i in all the 
richeſt and beſt improved parts of the coun- 
try, lime has been long employed as a ma- 
nure yet, ſo far are theſe ſoils from being 
rendered ſteril by it, that it is doubtful if any 
art, without the aſſiſtance of lime, or ſome 
calcareous. matter, could ever have brought 
Hef fields to their preſent degree of ferti- 
lity. Thoſe, th erefore, who com plain of 
the h handed effects of lime as a manure, pro- 
claim what they ought to conceal, —that 
they have had in their poſſeſſion a trea· 
ſure which. might have enriched their poſte- 
city; but which they have 125 en 
5 nN in their own 8 0p 
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diſoover tiefe -und ſuc acute ef LM = 
frvation [199 required, chat ct WII. eee 
be long before the whole AUF bd fany af. 
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His pftenaſbedi how long theinffofts b lime 
ey be petcel ted ſhe ſdil ani if by this 
queſlion it be meanti to A ſcerta iti te iengtix | 
of time that the effects of lime will be per- 
ceptible in promoting the luxuriance of the 
o after one manuring, it is no wonder , 
that oy different N ſhould be given, | 
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as the effects muſt vary with the quantity or 
quality of the lime employed, the nature 
of the crops that follow—and many other 
circumſtances that it would be impoſſible 
here to enumerate. 

But, if i it be viewed in another | ght —if 


lime be ſuppoſed to alter the ſoil ſo as to 


render it ſuſceptible of being affected by o- 
ther manures in a more lenſible degree. —ſo 
as to make it capable of producing crops that 


no art could otherwiſe have effefted,—and to 


admit of being improved by modes of culture 
that would not otherwiſe have produced any 


ſenſible benefit the anſwer to the queſtion 


would be more ecaſy,—as, in this light, it is 
pretty plain that its effects will be felt per- 
haps as long as the foil exiſts, 

1 believe farmers are ſeldom accuſtomed to 


conſider lime, or other calcareous manures, 


in this laſt point of view; although, when it 
comes to be enquired into, I doubt not but 
this will be found to be by far the moſt va- 

111 luable 
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luable effect of theſe manures. A few facts 
will beſt illuſtrate my meaning: | 

In Derbyſhire, the} farmers have wad 
that, by ſpreading lime! in conſiderable q quan- 
tities upon the ſurface of their heathy moors, 
after a few years the heath diſappears, and 

the whole ſurface becomes covered with a 
fine pile of graſs, conſiſling of white clover, 
and the other valuable ſorts of paſture- 
graſſes. This ſhows that lime renders the ſoil 
> unfriendly to the growth of heath. 

It is found, by experience, that, i in all po- 
rous ſoils which are not expoſed to too much 
dampneſs, in every part of S Scotland where lime 0 
has not been employed, heath has a natural 
and almoſt irreſiſtible propenſity to eſtabliſh 
itſelf, In thoſe parts of the country, where 
lime has been much uſed as a manure, we 
find that the fields may be allowed to remain 
long in graſs, without becoming covered with 
Aar noxious rant. | 
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Again Alt is well known, by thoſe who 


have been attentive, and have had opportuni- 


ties of obſerving the fact, that peaſe of any 
ſort can never be ſucceſsfully cultivated in 


any part of the country where lime or o- 


ther calcareous manures have never been em- 
ployed. If the ground be made as rich as 
poſſible with common dung, although the 
peaſe in that caſe will vegetate and grow for 
ſome time with vigour; yet, before they 
begin to ripen, they become blighted, —uſu- 
ally die away entirely before a pod is form- 
ed, and hut rarely produce a few half- formed 
prAle, 

But, if the ground has ever been let 
altho', perhaps, at the diſtance of thouſands 
of years from that period, it never loſes its 
power of producing good crops of peaſe, if 
it is put in a proper tilth for carrying them 


at that time. 
Again :—In countries that 1 never 


been limed, the kinds of grafs that ſponta- 
neoutly 
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neouſly appear, if left to themſelves, are the 
{mall bent graſs, and feather-graſs.—In pla- 
ces where lime has ever been uſed, the 
ground, if exhauſted, produces fewer plants 
of theſe graſſes but, in their ſtead, white 
clover, the poa and feſcue N chiefly a- 
. | 

The foil, i in either of theſe caſes, may be- 
come equally poor ;—that is, may produce 
equally ſcanty crops : - But the means of re- 
covering them will be ſome what different. In 
the firſt caſe, a fallow is almoſt always of uſe, 
In the laſt, it is often of no effect, ſometimes ; 
even hurtful. In the firſt, a moderate drefling 
of dung produces a much more ſenſ ble and 
laſting effect than in the ather.—In the firſt, 
the quality of the graſs, as well as its quan- 
tity, rather i improves by age.—In the laſt, 
theſe circumſtances are reverſed. 

I might mention ſeveral other obſervations 
tending to ſhow that ground which has 
been once impregnated with calcareous mat- 

ter; 
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ter, acquires qualities Fara that, moment which 
it did not Poſſeſs before, which it ever af- 
terwards retains, and never returns exaQtly 

to its former ſtate.— But I bave ſaid enough 
to ſuggeſt this idea ;—future obſervations 
will ſhow how juſtly it is founded, 


; 22. 


 Altho! lime has ſuch powerful effects on the 
foil, it does not ſeem ever to incorporate with 
the mold ſo as to form one homogeneous maſs; 
but the lime remains always in detached par- 
ticles, which are larger or ſmaller in proportion 
as it has been more or leis perfectly divided 
when it was ſpread, or broken down by the 
ſubſequent mechanical operations the foil Be 
have been made to undergo. 


Hence it happens, that, in plovghing, r 


there chance to be any lumps of calcareous 
matter 
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matter in a dry ſtate upon the ſurface, they 
naturally tumble into the bottom of the open 
furrow, as ſoon as the earth is edged up up- 
on the mold-board, fo as to fall into the 
loweſt place that has been made by the 
plough betore the furrow is fairly turned 
cover. FF ; 
In conſequence of this circumſtance, it 
muſt happen, that, in the courſe of many 
repeated ploughings, more of the lime will 
be accumulated at the bottom of the ſoil than 
in any other part of it. And, as the plough 
ſometimes goes a little deeper than ordinary, 
the lime that on theſe occaſions chances to 
be depolited in the bottom of theſe furrows, 
will be below the ordinary ſtaple of the ſoil, it 
will be uſeleſs for the purpoſes of the farmer. 
It is commonly thought that the lime has 
famk thro” the ſoil by its own gravity ;—al- 
though it is certain that lime is ſpecifically 
lighter than any ſoil, and can only be accu- 


mulated there by the means above deſcribed. 
To 


o = " _ 
m < 
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To obviate this. inconvenience, it ehen 
the farmer, in the firſt place, to be ex- 
tremely attentive to have his lime divided 
into as ſmall particles as poſſible at the time 
of ſpreading : For, if theſe are ſufficiently 


: ſmall, they incorporate ſo intimately with 


the. mold as to be incapable of being ca- 
ſily detached from it.—On this account, as 
well as others, it is always moſt adviſeable 
to {pread the lime when in, its. dry powdery 
ſtate, immediately after ſlaking, before 1 it has 
had time to run into lumps. 

It is alſo of importance to plough the foil 
with a more ſhallow furrow than uſual, when 
lime is put upon it ;—eſpecially the firſt time 


it is ploughed after the lime has been ſpread 


upon its ſurface. Becauſe, at that plough- 
ing, the lime being all on the ſurface, a lar- 
ger proportion of it is turned into the bottom 
of the laſt made furrow, than at any ſucceed- 

ing ploughing; ; and therefore more of it will 
be buried beneath the ſtaple than at any 
other 
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other time, if the furrow ſhall have beer 
ct fon ta gs OR 85 5 
oy his circumſtance becomes more. ekt 
ly neceſſary in ploughing graſs-ground that 
has been newly limed; becauſe, in this 
caſe, the lime i is leſs capable of being mix- 
ed with any part of the foil tal in any "= 


ther. 
It alfo becomes extremely neceſſary, in 5 


all ſucceeding times, to guard as much ag 
poſſible Tn” ploughing” to 6 8 
3 
I have hitherto ſpokes only of Ene as 
manure; but moſt of theſe obſervations, " 
will appear, may be equally applie d to other 
calcareous matters. That the comparative va- 
lue of theſe, and the real difference between 
them, when compared ſeparately with lime, 
as well as with one another, 1 may be fully un- 
derſtood, it will be neceſſary to conſider each 
claſs of theſe ſubſtances ſeparately, and point 
9. * 
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out wich preciſion. its peculiar diſtinctive 
qualities. | 


„„ 
0 nn A L 


All the writers on agriculture whom! have 


ever yet met with have conſidered the ſeve- 


ral claſſes of calcareous ſubſtances as diſtindt 


kinds of manures, andas poſſeſſing qualities ex- 
tremely different from one another on many 
occaſions. And hence it happens, that ſome- 
times one of theſe, which chances to have 
become the favourite of the author, and 
ſometimes another, is highly recommended? 
while the others are deſpiſed as uſeleſs, or 

reprobated as Pernicious. 
In this manner, a very late writer 4 with 
whom chalk is a peculiar favourite, ſays, 
K k k 3 


The author of the complete Engliſh farmer. 


_ - 
A — Ie —— 
I . — — 


— 
3 — — — 

— — a". * ' — 5 
D — — — 


OF abr LIME 


«x will liy' it- lown as a certain and. utoh⸗ 
trovertible maxim, that - [hell freſh from the 
pit, laid on and managed as before directed, 
in the proper ſeaſon, will enrich'« every ſort of | 
earth it is laid upon; and that lime, on the 
contrary, laid on, at whateyer time, or ma- 
naged in whatever manner, will, after the 
firſt and ſecond year, ren arts foil | 
it mixes with.“ „ MN 
It would be n difficult 3 r to e 
ow authors who, in 4 like deciſive Män- 


pos ner, reprobate the uſe of thalk;, white they 


enlarge, without bounds, on the qualities of. 
lime—and others who: prefer narle of dif- 
ferent. forts, or ſome of. the other claffes of. 

EAlcareous earths; as the moſt valuable of all 
manureß while they condemn the othiers 

beyond all bounds of moderation. eee 
The truth, however, is, that, alithoagh, 
theſe authors may be right in recoinmend- . 
ing their own favourite manures, the bene- 7) 

Heal. effe&ts.of IG they may have often 
pra expe· 
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. as ag: uſually condemn the 
others, merely from early prejudices, or im- 
perfect trials of them Which have not ſuc= 
ceeded, their deciſions ought. only to be 1 
eunſidered as a proof of their being unac- 
_ OR the real qualities of the mat- 
in, en = that mn ond 
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meln ean COPY a Wonen war chat | 
| the author above mentioned was totally un- 
acquainted, either in theory or practice, 
with the real difference between chalk and 
me, than the poſitive. diſtinction he has 
made between Bebe ws dubſigaces as a ma- 
nure *. „ deed bl 0 e 
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10 3 Mine e ag in e pre- 
ceeding part of this Eſſay, that lime differs | 
not in any of its qualities from chalk, ex- 

cept that it is deprived of its fixed air— 
which can have no effect on it as a manure; 5 
becauſe it again abſorbs that fixed air before 
it has been a few days applied to che pol 
After this period, therefore, what was ori- 
ginally lime is now chalt, and muſt have 

© 4 ſame effects upon the foil, in every re- 
ect, as an equal quantity of chal K, IP : 
{+ lors upon it, would have had. 1 7 
It is eaſy, however, for en who attend - 
to the practice of this gentleman, to. ac- 
count for his partiality for . chalk. The 
quantity of chalk he recommends is twenty- | 
five loads Pers acre 3 ee I ee may 
— To | 5 
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be NIEL twelve hundred buſhels 1. He 
adviſes only ten or fifteen buſhels) o lime. | 


1s it ſurpriſing that the effects of theſe two 
. ſhould be extremely different? 
He ventured once to give a field of clay 


A a drefling of. bod Logo of f lime—after 


. vs #5 34:7 23 


„ 5, we om N 4 1 


E 4 
9 9 


big 1170 he took, 


f 8 r : 
g = i "IO ; 


CE - wheat, | 5 be. 16 buſhels, // 


2. oats, 5 1051 0 — 114 quarters, 
> Modis. e e 2: $5/buſliels, --; 
Worth nothing. 


Hees, fays he, the lime has ruined my 
fl 


The oll was acknowled ged t to us poor— 


| Inſtead of ſixty, i it is doubtful if fix hundred 
buſhels would have been ſufficient to make 
it produce good crops under a management 


ſo execrable | in a other reſpects." 5 | 
But 
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which, I ſuppoſe, may contain between kiye and fix 
quarters. | N 
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7 from an annual dreſſing of lime 
It may likewiſe: be expected that a full. 

; den of marle, in tlie proportions above 
named, will produce a more capitab improve 
ment upon light ſpungy grounds, than an 
| ordinary dreſling « of lime;—becauſe,indepen- | 5 
dent of the calcareous matter, the large pro- 
portion of clay applied i in this "manner n ma. 

produce ſome alteration on the quality of 

_ the foil.” This alteration, however, will 5 
; different according to the nature of the ex- 


2 traneous matter contained i n the marle. 5 1 2 
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But, as all mar les contain clay—it i is na- 
tural to think, that clay lands will not be 
benefited at all by this circum ſtance,—as 


ite calcareous matter alone in the warle 


= be to theſe an uſeful | addition.— 8 
Hence, light land will be i in. general more 
bighly benefited by this manure than cy. 
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nearly equally beneficial u both caſes, 5 
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But, there, are Tome e e kinds of 1 that 
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are very free from any mixture of fand, 
and aßume we appearance of warle, and 


© 1 


are ſo called, ahbo? they hardly contain. wy” 
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maſt any Galcareoys. matter at all.—Theſe 
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"may, perhaps, on. lope occaſions, be an uſe- 


ful addition, to light, foils, and Worth the « ex- 
pence. of carrying to them when near. but 


could never be of almoſt a any uſe at all upon 
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1 | Joils. | It has. probably been lome 
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poor kind of nab of this ſort that has 85 
ven riſers the proverb above it 
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rules for determining ben the one or the 5 
other of theſe ſubſtan ces, li . marle, | 
ought to be preferred ab a manure; as a de- 
eiſion in favour. of che one or ch = 
muſt in a great meafure depend upon; — © 
tuation of the place here t Jo 
obtained, the | uri of either. of ſo „ 

4  ſpeatvely—the price at which the 9. may b 0 ; | 
purchaſec d. and the expence ence ce of carriage ;— ; 8 

al "theſe circumſtances maß be beſt a i | 
 feertained by every individual for himſelf. = WM | 

But 1 may de allowed to ol erve, that it Y | 

argues ic a great want of Knowledge of the 155 
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If marle contains! a great -ops 5 EY % 

day. it may be worth che expenece of dri TT | 


toa Ii ot t ſoil on ſome oecaſions, _ Oo 
where lime could be procured as cheap: 5 
But, on all occaſion „ if rhe: Lame q anti 5 i 
ct calcareous matter in the ſtate of lime can i — 

be obtained at the ſame price -b will be | 

a much more ene! manu for clayey 
ſoils than marle.—Impure marle is indeed 3 
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| ſeldom worth the expence of f carting 6 * 4 re Ce 
19 clayey foil. . 75 DR 
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Shell rarer 18 5 in bow e 
thar either are, or have been 3. 1 with ic 
water. [t is, a. "what, poder, that bas 
been formed by the gradual decompoſition. 
of ſhells, i in the courſe of many ages, —lt i is, 
ue a pare calcareous matter, without” 
any other mixture than the mud, and'other 
ſediments that may! Have fütft tothe bottom 
of the water, in the bonds were it as 
bn follalt 26: ri to pm 

As the DRL SY of ſediment that may 
how. mixed with the ſhells, may be very 
different in different fituatioiis ; this kind of 

i marle, like all others, may be more or leſb 
pure, and, of conſequence, of greater or mall 
er value to the farmer. —its s purity may be 
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determined by the me preſcribed 
and its ops EIT ned with 


. asd mn and contains more 
„ calcareous matter in inp prope noa'ts ts weight 
Ae it admits of veing f | 
1 it may in g | 
WES far as lim 22. eng Foo 
„ But, as it is more ſp 7 ongy than lime, per- ; 
heh jo Ps a ſmaller quantity x will fill th he. meaſure; N g 
on which account, the. prime coſt of the | 
mme quantity of marle . ought t to be a li- : 
| tle below. that of lme, to be 0 ally profit- | 
VVV 
| Shell ; 'marle, how ever, cannot be carried 
Tb, ſo far with profit as ſhell lime, of the beſt 
benz as this laſt, in that flate, wok great 
proportion of its moiſture, air, 0 | 
> 5 greatly diminiſhes i its weight. TY 0 _ e 
It is, nevertheleſs, a very great treaſure 
to thoſe who can diſcover it, as it is almoſt ; 
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in FER of ial value with al 
* the ſame effect upon the foil ad- 
mits of being equally eaſily ſpread, and can, 

for the moſt part, be obtained upon the ſpot 


at a much ſmaller expenee. 


But, in ſituations where keuel | is feates | 
- and dear, it is of much greater value than 
the belt lime-ſtone,—and ought to be pri- 
ed accordingly by every poſſeſſor of ground * 
nor ought any one, in ſich a ſituation, to o- 

mit ſearching diligently every place, where 
there! is the ſmalleſt e of * it 


VT 


$3+ „ 
of Shelly Sand, 1 | : 


"On many parts of the Elea, ret 
beds of ſhells are to be fourid, which have 
been broken into ſuch ſmall parts 2s to af-- 
ſame the appearance of ſand: This is a 
Hh and valuable manure, that deſerves td 
+ Nan e 
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be highly prized by thoſe who are within 
reach of it; but, it is too often neglefted 
2 and unobſerved, as this kind of ſand has, on 
many occaſions, very much the: Appearance 


8 «Ml 1 
3 


of ordinary ſand. 
This may readily be liſorered, W 7 pour- 


BY ing A little aqua fortis, or any other mine- | 
ral acid *, upon the ſand you wiſh to exa- 
| mine. If i it contains ſhells, an efferveſcence 


Ys will enſue ; and the proportion of calcare- 


\ 


ous matter, contained in any fort of ſand, z 
may be aſcertained by the ſame proceſs. bs -- 


. | ready 


* 


55 . Many danse, make this trial with vinegar, in- 
ſtead of the mineral acids z but this ought never to 


be done, as it often happens, that "vinegar makes 


no ſenſible efferveſcence with calcareous. ſubſtances. 


| 1 would, therefore, ds every country-gentleman, f 
to keep a phial of aqua ſortis, or muriatic acid, al- 


ways by him, for making trials of calcareous ſubſtan- 


ces; the expence is nothing, and, I am perſuaded, 
from the want of it alone, many perſons have failed 


to make diſcoveries of calcareous matters, that mi phe 


| have been of high i importance to themſelves and far | 


4 


F , 4 
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My 55 often referred to, p. 409. Nor 
ought. this trial eyer to be omitted beta | 
the ſand be employed as a manure; becauſe, 
a very ſmall proportion of ſhells will make 
4 55 efferveſce violently, ſo that the de- 
gree of efferveſcence i is no proof of its piiri- 
ty and becauſe the proportion of well 
: varies in all poſſible degrees. ena | 
If the ſhells are broken i into very ſmall 
Z hip and, if the proportion of ſand 
Ml inconſiderable, it will be nearly as valua- 
ble as Uwe, and may be driven to a great : 
_ diſtance with profit. it the Proportion of 
fand be very great, the expence in uſing it - 
will be greater, as the Wa myſt N con- 
ſderabi increaſed. 8 | 6 
But, as it may, ih As 1 part, 935 pro- 
cured at little expence, thoſe who, are poſſeſſ- 
ed of it, are uſually. able to employ it in 
great quantities; in which caſe, it will pro- 
duce amazing effects, eſpecially upon ſtrong 
N A wah NV ; | oy 


or abi -L uE 


ig ck ſmaller quantity of caleareous 
matter, in this ſtate, will produce: a, more ſen- 
ſible effect, than when i itis in any fort of earthy 
marle ;, becauſe, it admits of being more e- 
qually ſpread upon the ground, and more 
intimately 1 mixed with the ſoil, Thoſe, there- 
fore, who are u pon the ſea-coaſt, ought. to. 
ſearch for it with care, as they will uſually 
obtain an invaluable 1 when Fey: dif. 
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cover it. 1 3 1 
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5 his ſort of bd is much g common 
is the caſt coaſt of Scotland, than is 1 
53 imagined. —Alt along the coaſt of Fife, 
= TRY ſpecially about St. Andrew's, the fant u "upon 
5 the ſhore is richly impregnated with ſhells; 3 
| but it has never there been employed a 8 4 
| manure.——Nn the north coat of Aber- 5 
| deenfhire, belly fand abeunde, and has 
been of late employed as a manute with the 
ö | hf greateſt ſucceſs, by: 4 gentleman diſtinguiſh⸗ 
gd for his knowledge” and public” ſpirit” in 


chat corner lt is likewiſe found in Banf- 


\ 


As A. MANURE 


8 with altho! they -are at preſent . ina, great | 


- meaſure neglected. I mention them. here to 


induce my countrymen, not to Ages . 


: ſyre of ſuch ineſtimable value. 


The ingenious Mr Craik in Noahs | 
85 Gee well known for bis judicious, im- | 


provements in the drill huſbandry, has, 1 
am told, employed this manure for a longer 


time, and in greater quantities, than any 
other perſon it in Scotland, and has been high- 75 


ly benefited be | it. "F with. to produce ſuch 
gi 


A reſpectable Aithoriry, with? "a view 0 ins 


dhe others i to | follow his e 471 22] 
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Mr Airkibr Volt, in one of his Tours, | 


mettiont a bed of ſhelts near Colctleſter, in 
; ee which the inhabitants diflinguiſh, by 


: whe 


Gee where it has been applied with _ 
| big eſt ſucceſs. —And all along the. coaſt of 
Sutherland and Caithneſs, . the ſands upon 
the ſhore canſiſt almoſt entirely, of ſhells. 55 


Theſe are treaſures which will enrich pol. 
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% or lick LIME 


1 the name of Cragg, and. employ' : as a Man 
nure with the greateſt ſucceſs. Y; From his 
account of this ſubſtance, it would ſeem 
doubrful, nacher it was a real calcareoug 
matt ter or not.” But he only tried it witk 
5 Viniegar,—an acid too weak to produce 
any ſenſible effect on many forts of calcare- | 
dus matters, in certain circumſtances. There 
is little room to doubt, but that, with a mi- 
neral acid, the efferveſcence would 2 
been ſucienty v violent. 3 413 8 8 FAD 
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| "I ome m_— were WY forge 1 
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alt de ab. a «nels 2 as thele may | 
be eaſily calcined, they ought always to be 
; reduced to the ſtate of lime before they are 
yſed, . Whoever finds « a bed of hee finds 
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As A MANURE, 5 an 


A FRO quarry of the Welt valuable for, and 
ought 1 to value it accordingly.” e 

- It may be ſometimes e to bird 
; hell ſand into me, and this may, on ex- 
45 traordinary emergencies, be practiſed, al- 
tho' it is rather a troubleſome operation, 

For, as the incoherent fand always mixes 

with the feuel, and extinguiſhes the fire, 
when in its native ſtate, it becomes neceſ- = 

ſary to reduce it firſt to ſome degree of con- 
ſiſteney.— This may be effected by knead- 
ing the ſand with a little clay, and moulding 
it into the form of bricks; which, when dri- 

ed, will retain their form fo long as to per- 
mit the fire to act upon the ſhells, and burn 
| them to lime, which may be. afterwards ſla- 
ked and uſed. A manufacture of this kind 
is carried on at the Duke of Bridgewater? 5 
5 75 works, near Warrinton, in Lancaſhire. 


In ſituations where limeſtone cannot poſ- 
ſibly be had, and where the carriage of 
lime would be extremely expenſive,—it 


. 


5 | may 
\ 4 


n or. able ER 


| to. burn ſomme or 


may ſometimes be adviſea 


£1. this ſhelly ſand into lime, for the P urpoſe of 


| building; but, if the lime is to be employed as 
a manure, it is a very idle and a uſeleſs pro- 


ceſs: For the burning, in this caſe, can on- | 


ly be of uſe in dividing the calcareous: mats 
ter into ſmall parts, which has already 
been performed by nature, when the 1 5 
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This i is a manure line Eon in Vrltaln, 
altho' it is common in many parts of [re- 


nd. It is a hard ſort of marle, that af- 
ſumes the appearance of ſmall ſtones, or gra- 
1335 vel—which, when ſpread upon the gtonnd, 


bo 1 


AS A MANURE. 8 


. | and mixed with it, att falls. into fal- . 


| : er pieces, and fertilizes the ſoil in propor- 


| 1 tion as it breaks down and mixes with it. 


After what has already occurred, little 
needs be ſaid as to the qualities or mode of 
applying this manure; as the reader will ea- 
ſily be able to perceive, that, if the pieces of 
which this gravel conſiſt are large, and diſ= 


ſolve but ſlowly, the quantity applied at one 


dreſſing ought to be great, and the effects 
will be ſlow and laſting ;—and if the gravel 
is ſmall, it will require a ſmaller quantity,— 
will operate more quickly, and laſt tor a 

| ſhorter time, like all other calcareous ſub- 

ſtances in the ſame circumſtances. 


Theſe are all the varieties of calcareous | 


| matter, that ! have ever known to be uſed 
as A manure. They are all extremely uſe- 
ful in proper circumſtances, perhaps e- 


qually ſo, if theſe circumſtances are duly at- 
tended to. Jo aſſiſt the farmer ill further, | 


the following general aphoriſms relating to 
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the application of calcareous matters as A 
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manure. ay. be of uſe. 1 
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There 8810 to be DET one e kind 55 Sales 
65 reous matter; and all the varieties of cal- 


om careous ſubſtances that we meet with, 


* *. r e 


7 e entirely occaſioned by 2. Aiverbty 3 in 
8 which the calcareous matter is ; united, or 
a difference i in the form it may appear | 
in a at the time. 55 
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Conſidered as a manure, theſe extraneous. 
matters may be more or leſs beneficial, accor- 


ding to particular circumſtances, relating to 
the ſoil, &c. In all the foffil calcareous con- 
cretions, day or fand "ſeem to be the-only 
extraneous matters worth attending to,— 
neither of which can ever be of great conſe g 
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| or leb proper for different ſoils. | In thoſe 
calcareous ſubſtances that belong. to the ani» 
mal kingdom, tlie fleſhy parts olf the ani- 
mals may be, ſometimes, ; united. with the 
calcareous, which vill greatly promote their 
effects as a manure, on eyery kind of ſoil 
whatever, This does not, however, ſeem to 
be the caſe, either with ſhell marle, or fine : 
ſmelly ſand vag, in both theſe caſes, the ani- 
mals, which once inbabited theſe ſhells, 
have been fo long. dead, that no part of the 

fleſhy ſubſtance can remain, But the recent 
ſhells, obtained from fiſhing towns, operate 5 
much more powerfully, : as an animal manure, | 
than as a Sie ater, then firſt ap- . 


I is eimpoliis; vin that man my, in 
time, fall upon ſome contfivance, for obtain 
ning this animal calcareous manure, i in much 
greater abundance and perfection, than it 
Well hitherto, been ever obtained, There is 
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_ - ſmall N of freſh. water will, hi ; 
encreaſes ſo faſt, as in a ſurpriſing hort 


time to fill a conſiderable ſpace with | olid ; 


wilks, ifa few of them have been plaged 1 


a proper receptatle for that purpoſe, and wa- 


ter duly adminiſtred to them. —If then, 
ponds were prepared tor this purpoſe, and 
properly ſtocked with this anitnal, and if 


they were allowed to increaſe; till a bed of 


them of conſiderable thickneſs was accumu- 
1 lated, might they not, then, be taken out in 


abundance to be employed as a manure © 
Theſe, if bruiſed under a ſtone like a tanner's 


wheel, to reduce the ſhells to ſmall frag- 


ments, would certainly form as rich and effi- 
cacious a manure as could poſſibly be devi- 
ſed :—Nor could there be any difficulty in 


diſpoſing the ponds i in ſuch a manner as to 8 


5 —_ a conſtant annual ſupply. 


It has probably been by a natural Ae, 
ſimilar to this, that all thoſe beds of ſhell 
marle we "now meet with, have been origi- 
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nally | produced. a This ſpecies of marle is 


generally, found to conſiſt of the. ſhells of 


this ſort. of ſmall wilk, more or leſs de- 8 


compoſed, The animals which inhabited 


| theſe ſhells, have been once nouriſhed by 


the. water contained in thoſe hollow places 
| where this ſort of marle is always found, 
and have probably been entirely deſtroyed by 
ſome accidental drought, which deprived 


| them of the water neceſſary for their exiſt- 


ence, —or to ſome other diſaſtrous circum- 
; tance that it is impoſſible for us now to 
point out ;—and the ſhells remaining be= 


hind, have gradually mouldred down to the 


: ſte | in which we now find thein.' 
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The ſame quantity of calcareous matter, 


vil, in all * "__ equally power- 
fully 


} 


4 * 
— - IS I7'2 — 
» 7 er 8 * Nr —— 1 
4 * $$ — 1 75 1 P ct 2 
j ł T ¾¼ . ² .  _ 


7 - k 
_ - — 8 - — -» pam Bin IRS === 
7 - al _ 
EPP COT ar ²˙ os a —-——— 
„ — —-V— — —ä — — 
— 


5 . of, QUICK Lime 


e on 40 * 2 nile cualiry, 2”) | 
in 4 ſimilar ſtate. But theſe effects may ' 


105 be more accelerated or retarded, —be 


+ uniform er un unequal, ctorditig 
d the calcareous matter is more r 

els perfectly ene . is n bly 
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If. the ca loare eous matter be divided into 


CA wrtal 


1 8 be ſmall. particles, f as to admit of being : 


3.x {et a ff. 4128414 F 


| equally ſpread over a very large ſurface, a ſmall 


n of it will ee $, much op a 


„ „ A. 248 


n matter had how apphed in \ large s 


lumps, which could, in that caſe, have ope- 


A „ 4 ..M 


rated only upon a very few particles of the 
ſoil Therefore, lime, Ane belly ſand, or. 
| ſhell marle, if equally pure, may be applied 


with profit, in much ſmaller. 3 W 


any other claſs of calcareous manures. vt] 


Hence Alſo 3 it follows, thats if equal quan- : 


titles of calcareous matter are employed as 


2 manure, chat which admits of being moſt 


/migutely 5 
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i particles will be at they to act on a muck. ; 
greater number of particles of the ſoil at 
| once, than when it is lels perfectly divided. 
But, if a ſufficient quantity of calcareous 
matter has been applied, when in pretty : 
large maſſes, ſo as to cover the ground pretty | 
equally ; ; and if theſe lumps continue to dif- 
ſolve in the ſoil i in all after periods, the ek⸗ 
fect of this dreſſing will be muck” longer 
perceived, than that of a dreſſing of calcare- 
ous matter in fine powder, that ſhould pro- 
duce at firſt an effect equal to this. Perhaps, 
in this caſe, the virtue of every particle 
of the calcareous matter will come in time 
to produce a full effect upon the ſoil, and 
: benefit it as much as an equal quantity of 
very fine powdered calcareous. matter would. 
have done, applied at different times. Stone 
and "oy marles, , are equally effi= | 
cacious 


2 


i l 28 7 8 : y 
| . Bo 4% 
7 ; i} 
* 
75 


5 s ma anures. as „ powdered lime, alt” 
more low i in their operation. F 
But, as lime that has been ſuffered 1 to ts | 
or into ſolid cakes, before it is applied to the | 
foil, can neither be properly . pread upon it, : 
nor has any chance of being diſſolved by 
the action of the air afterwarde.—it never 
can be made to produce i its full influence on 
the ſoil; and therefore this mode of applying | 


[9 calcareous matter is the moſt 8 ; 


alt that could ever be RT. . 
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| Galcareous matter. log is not tobpeble of 
rearing plants. to perfection, — mold is 

neceſſary to be mixed with it in certain 5 
proportions before it can form a proper 5 
| ſoil, —lIt remains, however, to be deter- 
mined, what is the due Proportion of 


dheſe | 
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nor lime, can be made to nouriſh plants a- 


"as ;—and ſoils are ſometimes found, that 


naturally abound with the two: firſt of theſe 


to a faulty degree. — But, the proportion of 


calcareous matter in theſe, is ſo much larger 
than could ever be produced by art, where 
the ſoil was naturally deſtitute of theſe ſub- 
| Rances, that there ſeems to be no danger of 
erring on that ſide. Probably, it would be 


much eaſier to. correct the defects of thoſe 


Foils in which calcareous matters ſuper- 
abound, by driving earth upon them as a ma- 
nure, than is generally imagined,—as : a ve- 
ty ſmall proportion of it ſometimes affords 


Oo very perfect foil. 1 ſhall illuſtrate my 
mean by a few examples. 2 


Near Sandfide, in the county of Calthi. 
eſs, there 1 is · a pretty extenſive plain on the 
om 5 pp ' ſea-coaſt 
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ee t, endowed teich d moſtingular Fr ry 
of fertility. In all ſeaſons, i it produces a a mon 


luxuriant herbage, altho” it never got any 
mznure ſince the creation, and has been for 


time inimettiorial = MN the _ 


* 74 {4 al, F 
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K. Beit alter once wage frox ; 


—aſually a & good erop. ; , 
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55 Bear after onre debe 1 a | 
crop than the firſt. 5 


| | ; > 44 bY : 2 + © * 141 | 
3. Bear after once e ploughings a crop e- 


qual. to the firſt. i e no i 


4. 5. and 6. . e , As; W 8 1 
8 as could be imagined, —mi ht be cut 
if the poſſeſſor ſo inelined, and would a 
an extraordinary crop of hay each var. 

After this, the ſame courſe of cropping - is 
renewed. The ſoil that admits of this ſin- 
| gular mode of farming, appears to be a 
pure incoherent ſand, deſtitute of the ſmal- 
leſt e of * mold, — but, upon 


| Examinations 
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examination, it is found to conßſt almoſt 

entirely of broken ſhells; the fine mold here, 
» io ſuch a ſmall proportion 19 the calcar 
reous matter, as t be ſcarce perceptible.— | 
nd yet it forms ! be, maſt 
«ul 1 yet met with, 

2 have ſeen many ee Jinks 8 
upon the ſea-thore, which produced the 
moſt luxuriant herbage, and the cloſſeſt and 
ſweeteſt pile of graſs, where they confifted 
af thelly fand, which, without doubt, derive 
their extraordinary fertility from that cauſe. 
A very. remarkable plain is tound in the 
Hand of Jir-eyc, one of the Hebrides. It 
has long been einployed as a common, fo 
that it has never been diſturbed by the 
plough, and affords annually the moſt ſuxu- 
*riant crop of herbage, conſiſting of white - 
elover; and other valuable paſture : graſſes, 
*that can be met with any where — The foil 
Leonſiſts of a very pure {belly ſand. 


From bbc aaa, Ink it is evident 
2 B * that 


* 


4% On Qu 10K 1 n 


that a very {mall proportion of vegetable” mold 
is ſufficient to render calcareous: matter Ave. 


ry rich foil, Perhaps, however, a larger 


proportion may b be neceſſary when it i is mix= 


ed with clay, than with ſand . poor 


| chalky ſoils ſeem to be of the nature : of that 


compoſition. HO eee e,, 
4 3 
At any rate, however, —from/ theſe exam= 


ples, as well as from thoſe that have occur 
red in the preceeding parts of this eſſay, I | 
think we may be ſufficiently authorized to 


conclude, that there i is no danger of ever ap- 


plying calcareous ſubſtances to any ſoil in 

an over proportion, if that ſoil was not ori- 

ginally impregnated with ſome kind of cal- > 

careous matters. ))))... OTE" ISNT 
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| Calcareous matters at as Powerfullx upon 
land that is naturally poor, as upon land 

that is more richly impregnated with 
thoſe ſubſtances that tend to > produce a 
luxuriant vegetation. 


Writers on agriculture have been long in 
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the cuſt om . dividing manures into two 
claſſes, viz. enriching. manures, or thoſe 
that 1 tended directly to render the foil more ; 
| prolific, however ſteril it may be, among 
105 the foremoſt of which was reckoned dung, 
| exciting" manures,” or thoſe that were ſup⸗ 
poſed to have a tendency to render the 'foil 


more prolific, merely by acting upon ' thoſe 


3 enriching manures that had been formerly 


in the foil, and giving them a new Rimulus, 
10 as to enable them to operate à-ne upon 
that ſoil which they had formerly fertilized; 
In which claſs of ſtimulating manures, lime 
1 CY Divas allowed | to hold che foremolt 5 
8 rank.” mms e e een AO OE 
'In conſequence of this theory, it would 

follow, that lime could only be of uſe as a 
manure when applied to rich ſoils,—and, 
when applied to poor ſoils, would produce. 
5 hardly any Hor e even perhaps! burtful effects. 


ſe will frankly acknowledge, that I myſelf 
was ſo far impoſed upon by the beauty of 
this theory, as to be hurried along with the 


general current of mankind, i in the firm per- 
ſuaſion 


* 


ſaafon of of the truth of thi + obſervation, and, 
for many years, did not lufficiently advert 


34 


to thoſe facts that were daily occurring to 
contradiet this theory,—I am now, howe- 
ver, firmly convinced, from repeated obſer- 
vations, that lime and other calcareous ma- 


nures, produce a much greater Proportional 8 


improvement upon poor ſoils than on fuch 
as are richer, —And that lime alone, upon 3 
poor foil, will, i in many caſes, produce a 
: much greater nd more laſt us f Heber of 
. Fertility than dung alone. . | 
As I concern myſelf haue bs n 
this diſeovery gave me much leſs uneaſineſs 
than it will give to ſome of my readers; 
on which account, 1 ſhall not be much ſur- 
priled if they with-hold their aſſent ta this 
propoſi ion for a very long time.—l da not 
deſire any one to agree to it, till their own 
obſervations. extort aſſent to it, —which, I 


dne e Nabe in laing will ſooner or 


ry 
I . er "Kippen Wii” every ape ee nad. 


e 5 
attentive obſerver. | 
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W * bal conclyde this very 7 Jong eſſay, with 


a cautionary advice, that might, perhaps, 


haye been more properly ee ber 


4 — <a 5 


fore, ME; it- bad. occurred at the time ; 
but! it is of too much importance. to be. « 
mitted entirely. lt is this. 


When farmert employ r a6 of 


Hite, it ſometimes happens, that their horſes 
feet are hurnt by it, which is extremely 


fatal to the poor animals *; method of 


preventing or a thar inconvenience 


wil therefore be of uſe. | e 

'. * T have ke wn Tevetal horſes actually killed By 
this means, and others fo diſablod, as never to be 
Freer well * 


teſome, © and ſometimes prove eveh 
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convenience WY this fon is, / to > ih the 


lime, when in its powdery tate, upon the field 
as evenly as poſlible,—and allow it to lie in 


that ſtate for ſome time, before you begin to 5 
plough it.—If the lime has been i in fine po . 
der, it will have become pertedtly effete in 
ER week « or ſo, after which time, it will 
üittle corroſive 3 as any kind of common earth, 
ſo that the Kore may work A Am mong it with 


9 
$6 


perfect ſafety — But, if it has been ſuffered | 


do run into * before it was (prend, theſe, 
if not broken ſmall, will be longer of abſorb- 


ing their air, and, of conſequence, will FRA f 
main longer in an acrid ſtate, ſo chat the 


| ploughing may, in that caſe, be deferred for 


a week or ſo; nor will it be even chen ſo per- 
fectly ſafe as the other., 8 0 e 


5 EE 
Fg „ 
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But if it betomes neceſſary. at any time to 


: plow in the lime immediately after it is 
ſpread, — take care to do it only when the 
the ſoil is perfectly dry; and in leading 


your 


xr hor 6 to alas das take care to pre- 
vent them from going through any wet place 
| ſo as to wet their 10ofs or ancles, for lime 
5 a0 1 not at all” upon any dry ſubſtance.— R 
but, when it is in its acrid cauſtic late, it 
| wieuld: cortade the hair and fleſn in a mo- 
ment, if i it has acceſs to water. As ſoon as.” 
the horſes are unyoked, keep their feet . 
till you have got them carefully brulhed, ſo 
as to wipe away all the dry powdery. lime: 
that may adhere to them ;—and, if the leaſt 
ſhower ſhould fall, unyoke your horſes im 
| OO! and carry. them off. the field. 
With theſe precautions, they may work 
— cauſlic lime for any length of tine 
without receiving any damage. " | 
But, in caſe of any accident, by which; a 
boris or man that is working among lime 


ſhould be ſealded by it, it is always adviſe- 
able for every farmer who has work of that | 


ber going forward, to wy; a tub of very 
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|: quickly deftroy the 
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wall the part affected well withit, which will 


D0ignaney of the. lime, 
and prevent the miſchief that would. other- 


_ wiſe ariſe from it—The. ſourer the wilk or | 


whey, i is, the better it will be for this pur- 
poſe; it onght therefore to be long kept. For 
want of this, vinegar will produce the ſame 
effect, Lor very ſtale urine will be of uſe; | 
but the milk or whey is the cheapeſt and 
| beft 1 285 e to "I d in 
readineſs.” e C' 
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In the Peering eſſay, 1 have fuppoted 
that no other ab/orbent * earth is ever mix- 
ed with the | Calcareous in any fort of lime- 


ſtone 1 


* 3 earths. are all thoſe that unite avith 


acids, of which there are ſeveral varieties; calcare- 
ous PRONE one of thats” 5 - 


A5 a Mn 40 


f W d in fact, if ever any of theſe 


are mixed with the calcareous 1 in theſe ſub- 


| Nances, they are in ſuch) ſmall proportion 
- ag not to be worth regard mer Thoſe bow- 


0 of Ri Gan: may diſcaver 9 2 
is any other ſort of abſorbent earth con- 


5 5 tained i in it, by dropping into che filtred folu- | 


ti fe obtained by the proceſs, 9 12. p. 408. 

5 4 few drops of a clear ſolution of volatile al- 
: Kali, —If no turbidneſs enſue, the calcare= 
dus earth has been pure.—lf any precipita- 
tion takes place on adding the alkali, drop 

i more, and more, till no turbidneſs ari- 


5 ſes, then filtre the whole ;—what remains 
: in the filtre is abſorbent earth that is not 


/ Ho. £4 þ# 


; 4 calcareous. For acids attract volatile alkali 
more ſtrongly than any of the abſorbent 
| earths, except the calcareous claſs alone. 
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492 or ablox- -LIME. | | 


155 may e adele chat a conſiderable 


proportion of gypſum may be united with | 
lime-ſtone in the ſame quarry ; and, as this 
ſubſtance would greatly alter the nature of 


the lime as a cement, (ſee p· 335.0 and 
would probably affect it as much as a ma- 
nure, it is of more importance to inform 


the reader of the eaſieſt way of diſcovering 15 


this ſubſtance chen it is, . in n Hme- 5 
. | Lo FF e 
It has been Mead) aid, ak ep is a 5 


Wed, conſiſting of the vitriolic acid 5 
and calcareous earth; and, as the vitriolic : a= 


cid attracts this earth more ſtrongly than 

any of the other acids, this compoſition i is 
not in the leaſt affected by either ie ni- 

trous or muriatic acids. * 


Hence, it follows, that if en ſhall 
be 


be contained in any calcareous maſs exami- 


SINE? it, forming a part of the ref duum. 


ouſly diſſolved in a conſiderable quantity of 
water, and filtred; digeſt it in a warm 
bath, or even boil. it for ſome hours. pour 


the whole into a filtre while yet warm . 
| -the fluid paſſes through the filtre, pour upon 


it more boiling water —as that paſſes. off, 
continue to add more water, till it comes 
through the filtre quite inſi pid and pure, 


and then let i it run off entirely, ben 


By this proceſs, the vitriolic acid leaves the 


| calcareous earth to unite with the fixt A 


|. 
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ned by the proceſs deſcribed 12. p. 408. it 
Will remain untouched by the acid, and be 
found in the filtre, after the calcareous 
earth diſſolved in the acid ſhall have paſſed 


At Rae this reſiduum, therefore;lladd to it 
| en its own weight of fixt alkali * previ- 


. 
5 , 
Ld 
* ” 
9 * 
1 4 
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% 


"he fte along with it; fo that what rernatits 


45. or ate LIME 


K, (0 wich it bas 6 fronger attraction), ad 
Props 8 . aviteiolated tartar; —t is vit 
| Vet by the waer, and Stiel ae 


'bthiti> is the eat part Ef the gypſum, 
and the heterogeneous matters contained i in 
- the: original lime-ſtone=By pouring upon 
this refiduum, therefore, foie nitrous or 
muriatic acid; and treating it as direcked, 
$22. p. 408. the caleateous earth that was. 
i the gypfum, will be now emirely diflolved; | 
ſo chat, when it is filtred and dry the differ- 
ence between the weight of this ngiduum, 


and what it formerly was, is the real weigbt 


of the gypſum Sole: As in the 
| lime-ftone. ee de ee ans bros 

N., B. If the alkali empleo * i FM 
[qo the gypſum wi in a mild ſtate, the 
valcareous earth that remains, will efferveſce 
. when it is diſſolving in the acid; — 
but, if a cauſie alkali has been emplo 


ee 
2 44 2 


the 


as A. MANURE. 


e ſalntiao will be eſſe wh r To 
erveſcegce at all, a mall 
25 vitriolated tartar is not- 02's Gluble- 


5 in Water, a conſiderable quantity requires 5 
to be employed, which. ought always to 
be hot, that che folution 9 be e 


6 ene 0 


+4 4 


It ws alſo ks aid (p- 274 15 T that als 


only - extraneous | matter contained i in lime- 


ſtone is ſand. But, altho' ſand in general 


does predominate ſo much over the other ex- 
traneous matters in lime-ſtone, as to authoriſe | 
the expreſſion 2 in general, yet there are ſome 


exceptions that ought to de taken notice of. 
1ſt, There are ſome kiods of lime-ſtone, 


that, when analyzed, are found to contain a 
refrduum, cophiting. of a ſoft flimy-like ſub- 


ſtange, This is e in very ſmall pro- 
$0" tons, 


— 
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portions, and bas probably; too! e I 


by a ſediment lubſiding from the Water 
while the rock was forming. It ſeems pro- 
bable, that this kind of lime would be leſs 


proper to be ere as a cement than i 
a manure. „%%% rf , 


N 


ad. Altho? marle and nig e are 0 7 


enough diſtinguiſhed in the text (p. 274.9 5); 7 | 


yet, it happens, that clay and ſand are found 
naturally mixed with one another i in ſuch · va- 


rious proportions, and i in theſe "ſtates Joined 1 
with calcareous matter, that there i is no poſ- 
ſibility of aſcertaining the exact point where 


marle ends and lime-ſtone begins. : 


— — 
r 


A very ſmall Proportion of clay is fuſe 


cient to make an exceeding hard lime-ſtone | 


relent in time in the air, and fall to pieces; . 
fo that there are many ſorts of ftone marle 


that conſiſt chiefly of ſand and calcareous 


earth, and only a very little ay. 
Theſe very hard kinds of marle may be 
ealily burnt into N thas they "may 


ba 


5 
5 heſe diſſolve in the air, or run, as it is 


8 be indifercay | called made or he- 


4 — . 
. 4 4 * a 


* 
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Many: ſubſtances, which have the appear- 
ance and diſtinguiſtiing properties of chalk, 
contain clay in different Pro portions.— 


termed, more readily than the pure hard 
kinds of chalk, and feel more unctuous or 


mity to the touch, from whence they are 


called fat chalks.—Thele, however, | may be 


converted into lime, ſo that they might i in- 85 


differently be called chalk, marle, or lime None. 
The lime that is made from any of thoſe 


ſubſtances that contain clay in their compo- i 
ſition; is more proper for manure than for 


cement, eſpecially that made from thoſe 


7 ſubſtances that may be made to al after 

they have undergone only a ſmall degree of 
heat in caleining them, as in chalk; becauſe, 
in theſe caſes, the clay will not be ſufficient- 
ly burnt to prevent it from being affected 


by water, and rendered ſoft by it, 
„ws ns 


7 ; The PRIOR may ek aid of the: giſt 905 5 
tion between marle and chalk, (p- 274. 8 50 1 


ed in 1 any lime-ſtone or - marle, may be Leer- 

tained, by diſfuſing - in water, the veſclum 
Obtaingd by the analyſis & 12. p. 408. al⸗ 

Uxxing it to ſubſide a lil, and gend por. 
ing off the fluid parts. from tha coarker - 


5 + Qirngat that fyblides to the bottom. ; tot a6 


Ey remains much longer ſyſpendedi in water 


than and, it may be — ems 
 landentirely; nem me 
alter having been left t 


rgſiduum may be exaporated. ppt rac 2 


and the loſs, of Weight it has fltaingd, by 
ph this Operation, notes the quaniiy of TOY 
Thi A unbapicnk than nde 


4 45 
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chat the quality of lime, coplidered/ 26 Ace 
ment,. is ee ow . n more o. 
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CC ions, ag wha 


or mare, of common crude fa ammoniac *, 
pre viouſ x diflolued ir in a a large proportion. of 


When the volatile alkaline ſmell i is no longer 


& more hot water,—and 


more fil, till it comes through the filtre 


AS RAR | pure then dry the rgiduum 
and Weich it the difference. between that 
5 the weight of the original lime, denotes 
VVVo—b' OE 12” be 


=> f | 15 i 
* Obſerve, it is not volatile ſal ammoniac. 


4 
it therefore. 


I. to de able to 0 aſe 


| Take a bern ebe the n 
; perfectly dry, add to that its own weight, | 


boiling heat far: "_ "ET till no more | 
Welt of volatile alkali is found to ariſe from 
i, adding freſh water as it evaporates. 


eee throw the whole into a fikre,.— let 
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| g Hig 2 2 
} the proportion pure 
contained i in the originaticl | 


a earth more ftrongly than it does 
the volatile alkali, the acid of "the fl amino 
niac *, during the proceſy,, quits. the | 

and unites with the lime, ati 


len. U pr, 
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ſuffered'ra ron of POET AY: 


N 2 tuble is.) 


alt, with the water * the I 


the uncauſticlime, as it was neither ca 


diſſolved, in.th 


ſolid ſtate. 


aging 1 the muriatic acid ET the volatile alkali. 1 
"is 23 


| 7 1 
* 44 + 


i gi END OF THE FIRST VOLUME. 


7 N * 
8 
* £ 1 * 


by 75 p £7 85:0 


* DIRECTIONS 10 THE BINDER. 


EIN ; Volume * e ee 
ay" 3 of 48 a 
810 Plate TY badet page ER n 


* 3 2 4 7 . 


2⁴⁰ page 1 " 12. for diſtance read diſtant 
34. 117. for may read all! 
| 35.17. A | LV 745,99 „„ 
* 40. I 1%. for tilth the read tilth, the; N bs Iy. for dung, and 
lime, if it needs it, read dung—and lime if it needs it 
$6. 1 14. in pers read provident 
105. 16. or Fig. 6th read Fig. oth ERS, „ 
216. 14. F 1 1 
230. 1 laſt, for ſet read ſets | | | 7 
285. 1 10. for Vol. Iſt read Vol. xd _ 
55 304. 13. for thirtieth read thouſandth. The ae in the note 
* * 308. notes, 1 6. for acid damp read damp air 
| 357+ note, 1 x1, far unite into read unite Se matters into 
386. Zn. | x. read ana - in js pag 
; ſubject | 
413. 18. for Want reed Wa x.. 
Cs 415+ 1 26. for cbalk from read from chalk 
oy SEAT or ſhells read chalk 


447. N read ſucceſsfully | 


* * 0 Is. for 1 read Tir- eye or Tyre- ty . 
© 5 487. 14. from the bottom, for prove read proves 
„ 488. 1 Ip. for or ſo read or ſo longer 


TT = reader is intreated to correct the rr r. 
7 43 begins to read, as they materiall * ſenſe gel 
Bs _ they es” Lag to. | 4 | dy ” 
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